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For over 60 years 


this trade mark has stood for speed and 





strength in reinforced concrete work. 


DRAGON 


(Brand) 
PORTLAND CEMENT 











Supplied by 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. 
PENARTH, SOUTH WALES 











Telephone : Penarth 300 Telegrams : ‘‘ Cement, Penarth ”’ 
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--Surton’s 


TUBULAR STEEL TRENCH STRUTS 


(ADJUSTABLE) 


a fi \ 


OUTSTANDING ADVANTAGES 








1.—Save at least 80°, labour by elimin- 
ating the old-fashioned system of cutting, 
wedging and nailing timber strutting ; 
no waste of timber. 


2.—Fixed by one man in one minute. 


3.—Being steel complete, they are 
practically everlasting and can be used 
over and over again indefinitely. 


4.—Take up very little store space and 
very compact for transport. 


5.—No loose parts which can be 
lost, so they are always ready for 
work. 


IN THREE SIZES 





Length Approx. 
Closed Expanded Weight 











Burton’s Patent Solid Dropforged Steel Scaffolding Fittings 





THE LONDON & MIDLAND STEEL SCAFFOLDING CO., LTD. 


ST. LUKE’S WORKS, OLD HILL, STAFFORDSHIRE 
Telegrams : DUBELGRIP, CRADLEY HEATH. Telephone : CRADLEY HEATH 6237/8 


London Offices: BURWOOD HOUSE, CAXTON STREET, S.W.| 
Telephone : Abbey 6483/4 Telegrams : Dubelgrip, Sowest, London 
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FACTORY WORK IN COURSE OF CONSTRUCTION 





YORKSHIRE 


HENNEBIQUE 


FERRO - CONCRETE SPECIALISTS 
SINCE 1904 


HEAD OFFICE : VIADUCT WORKS, KIRKSTALL ROAD, LEEDS, 4 
Telephone : Leeds 20687-8-9 Telegrams : Ferro, Leeds 
BRANCH OFFICE: 6, WINCOLMLEE, HULL. Telephone: Hull 33501 
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Consulting Engineers: Oscar Faber and Partners 


Reinforced Concrete Construction 


Two of a group of four preliminary mixers 
under construction at the Cement Works at 
Shoreham, Sussex, for the British Portland 
Cement Manufacturers Limited. 


Contractors for every class of Building and Civil Engineering work at home and overseas 


Jahn Laing and Son Limited, London, Carlisle, Johannesburg, Lusaka. Established in 1848 





CONCRETE AND CONSTRUCTIONAL ENGINEERING 


WICKHAM Builders’ Hoists, all 

models, include quick fitting Tower 
Masts which take substantially less time 
to erect. The Mast sections are de- 
signed to butt on to each other and so 
rabbeted as to be automatically self- 
aligning. Sections are held together 
by six bolts only, no fish plates being 
required. The Power unit is totally 
enclosed in a steel housing affording 
complete protection. All Wickham 
Friction Winches are fitted with self- 
aligning ball and/or roller bearings, 
giving longer life and lower maintenance 
costs. All Wickham Builders’ Hoists 
are fitted with an Automatic platform 
control which increases the life of 
the wire bond and prevents crashed 
platforms. 


Leading Contractors on the Festival 
of Britain sites made extensive use 
of WICKHAM BUILDERS’ HOISTS 





WICKHAM PRODUCTS 


Builders’ Hoists (Mobile ani 
Static), Passenger Hoists, 
Concrete Elevators, Dia- 
phragm Pumps, Power Please write to us for interesting literature 
Winches, Portable Winches, and the name of our agent in your area. 
Brick Barrows, Safety Gates 

















~ * 








— 





TAKE IT UP WITH 
WICKHAM 


Wickha 


(Dept. 4) 34 VICTORIA ST., LONDON, S.W.1. Phone: ABBEY 5967-3 


Grams: Wicamite Sowest London 
Ce ee 








CONCRETE AND CONSTRUCTIONAL ENGINEERING 





‘ie: 
RAPID METAL 





Sole Patentees & Manufacturers 


RAPID METAL DEVELOPMENTS [ 


209 Walsall Road, Perry Barr, Birmingham 22h 


PHONE - BIRCHFIELDS 602! 


























Descriptive Catalogue, and Sale or Hire Terms, on request 
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’., Filton, near Bristol. Workshops, Stores, Link Training Chisare Shell “ D™ Roof at Bridge Dye Works, 
Departments and Offices (for the Bristol “ Brabazon” tye aircraft). Architects : 
Architect: Eric Ross, Esq., F.R.1.B.A. Reinforced Conerte work tractors : 
designed by B.R.C. Lid., Stafford. Waterproofed with the Evode with Evode Insulating Pastes. 
Insudating Paste’ Membrane Treatment and finished with Aluminium 
Heat Reflection Treatment. 


EVODE INSULATING PASTES 


Quickly and effectively solve your roof waterproofing problems. For use on concrete, 
zinc, and lead flats. For revival of asphalt and felt roofs. Waterproofing gutters, form- 
ing flashings (eliminating lead). For waterproofing glazing bars and sky-lights. 

EVODE INSULATING PASTES are high-grade Bituminous materials with additional advan- 
tages—odourless, tasteless, non-inflammable. Applied cold. Will adhere to moist sur- 
faces. Do not produce injurious vapour or gases. Can be applied in various thicknesses. 


EVODE Limited, Glover St., Stafford 
Telephone: 1590 - 1591 - 1592 ’Grams : EVODE 














Line of route delivery 


Water, gas and electricity installa- 
tion or renewal schemes need good 
transport co-operation and British 
Railways can supply it. They convey 
and deliver on line of route, cables, 
conduit covers and pipes, besides 
bricks, cement and kindred com- 
modities. Bulk deliveries of road 
dressing materials are made to site, 
including barrels, which are collected 
after use. Storage for contractors’ 
tools and materials is available at 
central railheads. A word to your local 
Goods Agent will set the wheels turning. 





m= 
BRITISH RAILWAYS 
NS a — 
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Architects : Messrs. Fry, Drew & Partners, FF.R.I.B.A. 
Consulting Engineers: Messrs. Ove Arup & Partners. 


PRESTRESSED 














CONGRETE BRIDGE 
at Festival of Britain 


Constructed by 


KIRK « KIRK 


LIMITED 


CONTRACTORS FOR REINFORCED CONCRETE 
CIVIL ENGINEERING AND BUILDING WORK 


ATLAS WORKS PUTNEY LONDON, S.W.15 
Telephone: Putney 7244 (10 lines). Telegrams: Fourkays, Wesphone, London. 
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KWIKFORM LTD., WATERLOO RD., BIRMINGHAM 25 
London Office: 66, Victoria Street, S.W.1. 
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Service tunnel constructed Foundation works for large 
with standard formwork. Midland Iron Works. 


...the adaptable 


concrete formwork 


is designed to meet the widest possible variety of uses: Double or 

Single Face Work: Columns: Beams: Piers: Battered Retaining 

Walls, etc., etc. 

Patents granted or pending in all principal countries of the world. 

Descriptive schedule No. 2599 with terms for hire or purchase will be sent on request. 
(‘KWIKFORM’ is the registered trade name of KWIKFORM LTD.) 


Construction of houses in 


Formwork erected for con- “*No-Fines”’ concrete for 
struction of Silos. large Government authorities. 





FOR AUTOMATIC ALIGNING AND 
SELF-SUPPORTING SHUTTERING TO 
WALLS, FLOORS, COLUMNS AND BEAMS, ETC. 


i 

| 
™ 
~ 
= 
a 
, 


Inspection of the actual 

plant will show the simple 

@nd robust nature of the equip- 
ment which has been destgned 
for rapid fixing and easy maintenance 


This new range of formwork, for use on all types and systems of concrete construction, 
provides the Contractor with the means of overcoming formwork difficulties in an easy and 
economical way. No special tools are required, it is easy to erect and dismantle, and robustly 
constructed to withstand heavy wear. Full information can be obtained from any Mills Depot. 


BELFAST - BIRMINGHAM - BOURNEMOUTH - BRIGHTON ~* BRISTOL 


c 
y, f f f ~ ~> CANTERBURY -* CARDIFF - COVENTRY * CROYDON ~ DUBLIN 


EXETER * GLASGOW * HULL « ILFORD - LIVERPOOL - LOWESTOFT 


S ‘on: \ F F @) L D fee) LTD MANCHESTER * NEWCASTLE * NORWICH * PLYMOUTH 


PORTSMOUTH - SOUTHAMPTON ~* SWANSEA * YARMOUTH 


Head Office & Depot : TRUSSLEY WORKS, HAMMERSMITH GROVE, LONDON, W.6. Tel: RiVerside 5026/9 
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WATERLOO BRIDGE 


oye 


Pe th) FRA oo 


; APPOINTED ARCHITECT APPOINTED ENGINEERS 
SIR GILES GILBERT SCOTT R.A RENDEL, PALMER & TRITTON 


PETER LIND & CO LTD 


STRATTON HOUSE, STRATTON STREET, PICCADILLY, W.| 


TELEPHONE : 
GROSVENOR 460! (10 LINES) 
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SUPER 





CEMENT 


SUBMARINE BRANO 
THE TANNO-CATALYSED PORTLAND CEMENT 


SAVES TIME 


SAVES TROUBLE 


NATURALLY WATERPROOF, CONTAINS NO WATER REPELLENT MATERIAL 


Uses :— 


For CONCRETE 

Provides a CONCRETE of great strength 
at early dates and impervious to water, 
oil, etc., without any form of surface 
coating. 


For PAVING 

Produces a hard wearing PAVING, dust- 
less and proof against penetration by water, 
etc. 


For RENDERING 

Supplies an impenetrable RENDERING of 
such adhesive power that a |” thickness will 
resist an outside pressure of at least a 20’ 
head of water. 


For SLURRY (as paint) 

Makes a perfectly watertight covering to 
brick or breeze concrete walls at very small 
cost, and also provides the best watertight 
undercoat to coloured finishes. 


Technical Information is available to users. 
Used in 1914-1918 and still used by : 
Air Ministry, War Office, Admiralty, Ministry of Works, Ministry of Supply, etc. 


SUPER CEMENT LTD 


*3 LONDON, W.C.1 


28 TAVISTOCK SQUARE, Phone : 


Euston 1808 

















Pluto Board is a 
tough, inert resin- 
bonded material 
which gives a stone 
smooth finish and an 
exceptional number of 
casts. 


Available in 2 mm., 
“4°, *” and 4°. 


Can be used in any 
weather. 


Saves timber and steel. 


Never warps or waves. 


View shows use of Pluto Board for shuttering 
an 18” overhang. }” laminated Pluto Board is 
nailed to 4 x 3” bearers spaced at 1’ 6” centres. 
Depth of concrete is 5”. Contractors: The Trussed 
Concrete Steel Co., Ltd. 


414-116 PARK STREET, LONDON, W.1. Telephone: Grosvenor 6022 
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ALPHA CEMENT LTD 


PORTLAND HOUSE, TOTHILL STREET 


LONDON, S.W.I. 


Telephone - Abbey 3456. 
































Jury, 1951. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


CHRISTIANI 
& NIELSEN in 


REINFORCED CONCRETE 





54 VICTORIA STREET, LONDON, 


TELEPHONE: VICTORIA 6152 
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There’s no future for concrete if 





water drains from the mix during settin 


g. The honey 


« 





combed ‘‘ bottom inch’’ will always be a weakness-— 





and a black mark for the contractor. Good concrete 





engineers, seeing thus the shape of things to come, 





—_ . fanaa ; 
insist on an under-lay of IBECO waterproot paper 
Sreer 





C. DAVIDSON & SONS LTD. (DEPT. cc9) MUGIE MOSS, ABERDEENSHIRE 
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ars 
By appointment to ¢ 
Bis Majesty The King 


Manufacturers of 
Land- Rovers 
The Rover Company Lia. 






























































Working for Prosperity 


As the walls rise the tempo of the work quickens. You'll see the 
Land-Rover hustling busily back and forth with men and materials. 
And yet it is more than a run-about: with its power take-off and four- 
wheel drive it makes a mobile power unit which can take rough ground 
in its stride and bring power to where it’s wanted—tright on the spot. 


WHEREVER THERE'S WORK TO BE DONE 


YOU'LL FIND THE L A ND 
OVER 


Britain's most versatile vehicle 


MADE BY THE ROVER COMPANY LIMITED, SOLIHULL, BIRMINGHAM 
Cvs-38 
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VIBRATING EQUIPMENT 
for QUALITY CONCRETE 


PETROL & ELECTRIC 
VIBRATING 
TAMPERS 


SALE OR HIRE 


Details of these and other vibrating 
plant sent on application. 





Manufacturers of vibrating tables, internal 
vibrators, external vibrators, petrol and 
electric vibrating tampers, vibrating screens, 
pan vibrators, electric motors, petrol 
engines, builders’ hoists and winches, and 
hydraulic bar croppers. 


E. P. ALLAM & CO. LTD. 


LONDON: 45 Great Peter Street, $.W.1. Telephone: Abbey 6353 (5 lines) 


SCOTLAND: 39 Cavendish St., Glasgow, C.5. fTel.: South 0166. Works: Southend-on-Sea. Tel.: EZastwood 55243 


dustless floors 


Concrete dust is fatal to machinery, a severe inconveni- 
ence to operatives and a constant menace to production. 


“CCC CASEHARDENING” process produces a floor which is not only 
hard—so hard that even by the drastic use of a wire scratch broom no concrete 
dust can be raised—but is also impervious to water and resistant to the destruc- 
tive action of oils, grease and soda. 

““CCC Casehardening "’ process is applied only by our trained staff and the 
result is guaranteed. 














“CCC” PREMIX for Waterproofing, Rapid Hardening, 
and Toughening Concrete 








CONCRETE 


CASEHARDENING 
CO. LTD 


CRESCENT WHARF: BIRMINGHAM: I 
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This new pre-formed shuttering 


saves time, labour and money 


/; 


yy} Wi 
| panels | Hf may 


f 
é fff <a f= ff] least 1) 20 | 
= 


Yi} Hf 
thus /; | giving 1) Contractors I the / Li maximum 


value "y for 1 their 1 | timber HY licences 


Grangewood standardised timber panels for all types of concrete construction 


were devised in Sweden. Their special construction allows component boards to 


swell or shrink on wetting and drying without any opening up of joints and 

without warping, so that the panels always come away easily from the set con- 

crete and leave a smooth, dense face. 
Standard sizes are 4’ 10” X 1’ 6” and 2’ 5” 


1’ 6” for use at 2’ 5” spans. The 
maximum span for 1}” boards is 2’ 6”. 


Other thicknesses available for wider spans. 


Boards held at joints by corrugated metal fasteners. 1}” finished thickness 
planed timber, usable both sides. Steel rod sunk in dovetail groove at both ends 


The cheapest alternative pre-formed shuttering is 3} times the cost of the 
Grangewood Panel. 


Send for Ilustrated Folder and Prices 


GRANGEWOOD 


Pre-formed timber shuttering panel 


Manufactured in England and Walcs by AUSTINS OF EAST HAM LTD., EAST HAM, E.6. GRAngewood 3444 


Manufactured in Scotland by BROWNLEE & CO. LTD., FORT DUNDAS, GLASGOW, C.4. DOUglas 7331 
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MONK 


WARRINGTON & LONDON 


are organised and equipped 














10 carr ‘y out 


REINFORCED CONCRETE 


CIVIL ENGINEERING 
& BUILDING CONSTRUCTION 


This organisation has been 
responsible for the construction of many 


major projects at Home and Overseas 


A. MONK & COMPANY LIMITED 


Head Office : London Office : 
Padgate, Warrington 75, Victoria Street, S.W.1 
Tel: Warrington 2381 Tel: Abbey 2651 














@ 117.65 
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Ruberoid Expansion Jointings 


RUBEROID CONTRACTION AND EXPANSION JOINTING was the 
original pre-cast jointing in this country. It moves with the pressure 
of expansion. It is resilient and resistant to deterioration. Supplied 
in lengths up to 6 ft.—to all depths of concrete—and in thicknesses 
varying from §” to I”. Further details and prices on application. 


Jointing of the cellular type 


RUBEROID Crecel Jointing—which 
is also resilient and resistant to 
deterioration—is for use where a 
jointing of the cellular type, with a 
poured sealing compound, is required. 
It is supplied 4 inch less in depth than 
the depth of the concrete and the top 
channel is filled with Crecel Sealing 
Compound. Crecel Jointing is 
supplied in precast standard lengths 
of 4 ft. and in $-inch thickness. 


Crecel Sealing Compound is supplied 


Approximate capacity in cavity 3 inch 


by inch, 130 linear yards per cwt. 


When the Crecel Jointing is in 
position, and before the Sealing 
Compound is poured, the faces of the 
concrete in the cavity should be coated 
with Crecel Jointing Primer to ensure 
the most satisfactory and lasting 
results. 

Crecel Jointing Primer is supplied in 
5 or 10 gallon drums and has a 
covering capacity of 150 to 200 square 
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in $4, |! and 4 cwt. containers. feet per gallon. 
Use Ruberoid, the original Concreting Paper, in the road bed. It prevents ab- 
sorption of liquid cement into the sub-base and aids free movement of the slab. 


A Product of: THE RUBEROID COMPANY LIMITED, 187 COMMONWEALTH HOUSE, 
1-19 NEW OXFORD STREET, LONDON, W.C.! 








WASHED 
BALLAST, SAND, SHINGLE & 


Crushed Aggregate for Reinforced Concrete. 


WILLIAM BOYER & SONS, LTD. 


Sand and Ballast Specialists, 
DELIVERED DIRECT TO ANY 
CONTRACT BY MOTOR LORRY. IRONGATE WHARF, 


Quotations on Application. PADDINGTON BASIN, W. 


Telephone : Paddington 2024 (3 lines). MEMBERS OF B.S & A.T.A. 























O.UARE 


° 
SEND FOR for 100 le 
DETAILS WATERPROOF 
CONCRETE 


DAMP - PROOFING LTD. FOR ROAD 


DEPTFORD Tel. TiDeway 1486-7 LONDON, 8.€. REINFORCEMENT 
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Turn-Table Repaired 
and ready for load in 
one day Made possible by using 


Aluminous Cement 








Speed is a most important factor in the repair of locomotive 
turn-tables. Only 24 hours after repairing the chair-blocks with 
Ciment Fondu, this turn-table was ready for full load. 





Ciment Fondu is ideal for railway maintenance work, where its rapid hardening 
facilitates uninterrupted service and minimises costly delays. All concrete made 


with Ciment Fondu is ready for its full Write today for further particulars 


and latest literature. 


load the day after placing. 











CIMENT 
Concrete Rock-Hard in one day FONDU 


ALU 


MENT 
LAFARGE ALUMINOUS CEMENT CO. LTD 
73, BROOK STREET, LONDON, W.1. Telephone: MAYFAIR 8546 
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LOLOL, SSID AS 


There is no surer foundation of highway perfection than Reinforced Concrete 


Issued by THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD., 


London, Birmingham, Bristol, Leeds, Leicester, Manchester, 
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M.,jo: fractures when they occur in 
concrete foundations are transmitted through the 
surfacing material, permitting penetration of water 
and extraneous matter which lead to subsidence of 
the foundation and disintegration of the surface. 


Reinforcement is, therefore, as necessary for 
concrete foundations under asphalt or tarmacadam 
carpets as for roads with a concrete finish— 
such carpets add little to the strength of the road 
as a whole. 


Reinforcement not only adds strength to the 
foundation but prevents any harmless hair cracks 
from developing into fractures that are detrimental. 


WITHIN THE ROAD’S STRUCTURE 


ROAD REINFORCEMENT 


STAFFORD Specialists in Reinforced Concrete Design & Suppliers of Reinforcement 


Newcastle, Sheffield, Cardiff, Glasgow, Dublin, Belfast 





m-w.633 
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The latest developments 








in prestressed concrete 





production have been 


adopted by ANGLIAN 


BUILDING “PRODUCTS LTD. 








Send your enquiries to: 
ANGLIAN BUILDING PRODUCTS LTD. 
L E NWA D E Tel.: Gt. Witchingham 91 N ©] R W | Cc H 











‘SHADEACRETE 


Regd. 


Cement Colours 


give permanent, attractive and economical tinted 
surfaces for all concrete structures and roads 
PRICE LIST, SHADE CARD, LITERATURE, SAMPLES, from 


W. HAWLEY & SON, LTD. 


Colour Works, DUFFIELD, Derby 
Phone: Duffield 2294/5 COLOUR MAKERS SINCE 1838 Grams: Hawley, Duffield 
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CONTRACTORS 


HEAD OFFICE: 


BRANCH 
OFFICES 


FOR CIVIL 


ENGINEERING 


Construction of an under- 
line bridge at Leytonstone 


County Surveyor & Eng 


M.Inst.M.E., 


Berry, 


Civil Engineers : 
Rendel, Palmer & Tritton 


M.I.C.E 
Chelmsford, 
Essex 


FRENCH 


50 EPPING NEW RD., BUCKHURST HILL, ESSEX 


ROMFORD 


217 Brentwood 
Road, Romford 


Tel: Romford 2828 


WISBECH 


South Brink, 
Wisbech 


Tel : Wisbech 1530 


COLCHESTER 
Ipswich Road, 
Dedham, nr. 

Colchester 
Tel : Dedham 3133 


KENYA 


P.O. Box 65! 
Nairobi 
Kenya 


Telephone : 
Buckhurst 4444 


Lighterage and 
Wharfage facilities 
on River Lea 





BRICKFIELDS 


Makers of Stock 
Bricks, Facing 
Bricks, Roof Tiles, 
Land Drains, and 
other clay 
products 





WORKS AT :— 
Chigwell Road 


S. Woodford 
E.18 


Tel: 
Buckhurst 1276 


Luxborough Lane, 
Chigwell 


Tel : 
Buckhurst 5833 


Ongar, Essex 
Tel: Ongar 48 








PRECAST 
CONCRETE 
DEPT. 


North Farm, 
Loughton, Essex 


Teil : Loughton 480 





CONTRACTORS 
FOR 


Air Ministry 
London County 
Council 
Railway Executive 
British Railways, 


Catchment Boards’ 
London Transport 
Executive, Colne 
Valley Sewage 
Board, Middlesex 
County Council, 
East Middx. Main 
Drainage and other 





Authorities 
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POWER BAR BENDERS 


FOR ALL SIZES OF 


REINFORCING BARS 


STANDARD PRODUCTION MODELS 


The ARD. 50 MODEL—as illustrated on 
right—has a capacity for cold bending 
Mild Steel Bars up to 2” dia. and incor- 
porates a second Bending Head to give 
high-rate bending for small diameter bars. 


The RAS. 40 MODEL shown below is 
a single disc machine of exceptional per- 
formance. With a capacity for 13” dia. 
bars, it bends at highest practical rate— 
e.g. a full hook takes only 3 seconds 
bending time. 








Ensure accuracy, economy 


& simplicity of operation 


INTERESTING FEATURES 


Either of the Models illustrated can 
be supplied motorised or engine 
driven. 

Standard Accessories supplied in- 
clude all necessary Formers and 
Bending Pins, a special Backrest for 
simultaneous bending of a number 
of small diameter bars, and Acces- 
sories for forming right-angle loops 
in one operation. 


Special Safety Device incorporated 
to prevent damage to mechanism if 
overloaded. 

The desired Bending Angle may 
be set mathematically, and this is 
of great assistance in Repetition 
Bending. 


CEMENT & STEEL LT). 


SECOND AVENUE CHATHAM KENT 


Telephone: Chatham 45580 Telegrams and Cables: Cembelgi, Chatham 
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The long list of contracts of all kinds and sizes 
carried out by us in reinforced concrete reflects 


the very wide experience we have had in this 


class of work. We undertake contracts in any 


part of the country, and invite Engineers and 


Arctitects to include our name on their lists 


Viti 
THORNTON ¢ SONS LID 


38 WELLINGTON ROAD 
LIVERPOOL 8 


for future enquiries. 
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CONCREAM 


This non-staining, smooth and easy working 
white mould oil can be used with confidence 
on all classes of in situ and precast concrete 
work where the use of a white mould oil is 
recommended. 


VIBRAMOL 


This non-staining and non-separating mould 
oil is made specially for use on steel shuttering 
and moulds where vibrators are used, and 


provides a good film which is not readily 
moved under vibration. 


SPRAYMOL 


This grade of mould oil has been specially 
produced for use with a spray gun. It can 
be used with great economy on all types of 
shuttering and moulds, and will not separate 
under pressure. 


75." 


Experience has shown that the production of 
precast and in situ prestressed concrete needs 
a special mould compound, and in collabora- 
tion with leading prestressed specialists we 
have produced Grade ‘‘P.S."" Mould Com- 
pound for this class of work. 


66 8.A.”’ 


This Mould Compound has been specially 
produced to satisfy the requirements of those 
engaged in the production of spun concrete 
products. 


PRODUCTS OF THE 
ORIGINAL MAKERS OF 
CONCRETE MOULD OILS 


We specialise in the production of mould oils and com- 
pounds for concrete work of every kind, from mass 
concrete work to high-class architectural stone work, 
and have an unrivalled experience which enables us to 
give expert advice on all mould oil problems. We 
have a grade for every purpose, and will be pleased to 
submit full details, samples, and prices on request. 


RICH? HUMBLE & SON, LTD., COLUMBA OIL WORKS, LEEDS, 3 


Telephone : 27155. ESTABLISHED 1854. Telegrams : ** Columba, Leeds, 3.” 
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REINFORCED Cheapest in the 
CONCRETE 


ROADS long run 


” FE ae, 
— 
33 Sr 


Architects: Vine & Vine, AA.R.1.B.A, 
Contractors: Holland & 
om and Cubitt, WITH 


REINFORCEMEN 


Matobar welded fabric rein- ¢ - 4 
forcement was used in the 
construction of this road on 
the Rookery Farm Housing 
Estate at Dagenham for the 


County Borough of West 
Ham. 


McCALL & COMPANY (SHEFFIELD) LIMITED 
TEMPLEBOROUGH, SHEFFIELD - AND AT LONDON 
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eGLASCRETE « 


Dr. F. F. Curtis, Chief Architect of L.P.T.B. (Western Region) 
used effectively Glascrete (reinforced concrete and glass) mullion 


bar windows in his very striking design for Hanger Lane Station, 
shown above. 


“FAKING 


181 Queen Victoria St, LONDON. «c+ 


—"“‘ there's no need to 


paint GLASCRETE” 





Telephone : centrat 5866 (6 lines). 














GUNITE AND 
CEMENTATION 


Systematic repairs to structures 
™ based on systematic diagnosis of 


defects. 


_ WHITLEY MORAN « CO. LTD. 


Y Specialists in the Repair of Engineering Structures 
req Th v3 5 OLD HALL STREET, LIVERPOOL. 


Telephone: Central 7975 
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*“EUREK A’° cried 


Archimedes, as the water spilled from his bath. “ If 
—as I see —a body removes its own bulk when 
immersed in liquid, here is a discovery by which I 
can prove lots of things ; including whether the fillet 
of Hiero is made of gold — or merely silver.” And 
jumping straight from the tub he ran naked into the 


royal presence, eager to put the principle to the test. 


In essence, most good ideas are sound, simple, and 
capable of infinite application; Expanded Metal 
being a typical case in point. Reinforcement for 
concrete and lathing for plasterwork : walkways and 
letter-trays : openwork partitions and loudspeaker 


grilles these 


: air filters and guards for machinery — 
are but a few examples of the 

remarkable adaptability of 
Expanded Metal, the product 


of one-hundred-and-one uses. o ~s 


Expanded 
Metal Products 


The Expanded Metal Company, Limited 
Burwood House, Caxton Street, 8.W.1. WHtehall 1736 
STRANTON WORKS, WEST HARTLEPOOL, 
HARTLEPOOLS 2194 


ALSO AT: ABERDEEN, BELFAST, BIRMINGHAM, CAMBRIDGE, CARDIFF, 


EXETER, GLASGOW, LEEDS, MANCHESTER 
(59E) 














Above : * Ribmet ’ used for Wind- 
shield Wall to four-and-a-half 
million gallon settling tank at 
Palliser Works, Hartlepool: de- 
signed by Indented Bar & 
Engineering Co, Ltd, Contractors : 
Costain— John Brown, Ltd. 
. 

Below: *Expamet’ Pedestrian 
Barrier for the County Borough of 
West Hartlepool. 
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The PC3 Electrically Driven Con- 
crete Pump—20/24 cu. yds. per 
hour. 


Range up to 135 ft. vertical or 
1,500 ft. horizontal. 


Smaller PC4—8/10 cu. yds. per 
hour. 


BY PUMP AND PIPELINE 


@ The latest and most efficient method of placing concrete. 


Life of Pump practically indefinite: all essential surfaces in 
contact with concrete are renewable. 


Pumpable concrete must of necessity be good concrete. 


Pump and Mixing Plant can be located at the most convenient 
position within the pumping range. 


The continuous output of the Pump at a constant speed 
governs the working of the whole concreting gang. 


4 STAFFORD TERRACE, LONDON, W.8 


Telephone: Western 3546. Telegrams: Pumpcret, Kens, London. 
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CEMENTATION 


WILL SEAL WATER LEAKAGES THROUGH CON- 
CRETE, ROCK OR SUB-SOILS, AND WILL STABILIZE 
SUB-STRATA TO ARREST SETTLEMENT OF STRUC- 
TURES ON FAULTY FOUNDATIONS. ALSO BY 
THIS PROCESS DETERIORATION OF CONCRETE 
OR OF MASONRY WORKS CAN BE REMEDIED. 


BORED PILES 


CAST in situ PILES CAN BE PUT DOWN TO GREAT 
DEPTH WITH A MINIMUM OF HEADROOM AND 
VERY LITTLE VIBRATION, WITH DESIGNED 
BEARING CAPACITY. 

OUR WIDE EXPERIENCE IS AT YOUR DISPOSAL. 


GUNITE 


RECONDITIONING DAMAGED AND DEFECTIVE 
CONCRETE STRUCTURES. 

ENCASING STRUCTURAL STEELWORK. 

LINING TUNNELS, CULVERTS, RESERVOIRS. 
COVERING THE WEARING SURFACES OF CHUTES 
AND BUNKERS. 








(cEMENTATION 


OH ..........ncvrier wonns, ooncasren, 


LONDON OFFICE: 39, VICTORIA STREET, 8.W.1 
TELEPHONE: ABBEY 5726-7-8. 
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SPECIALIST CONTRACTORS 
FOR REINFORCED CONCRETE 
AND PRECAST PRODUCTS 








ooms ocr PRESTRESSED 


CRETE WORK OF ALL 


cmos we’ ~—s STRUCTURAL UNITS 


C. H. CHASTON & CO. LTD., ESSEX ROAD, HODDESDON, HERTS. 
Telephone: Hoddesdon 2264-5. 


‘GAPCO H. F. VIBRATOR 


for compacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 1146/1947, B.S. 
1370/1947 with automatic 
time control device. The 
vibrator illustrated in the 
B.S. was builtin our works. 

















The “CAPCO”’ range of con- 
crete testing apparatus also 
includes Cube Moulds ; Slump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds ; Tile Abrasion 
Machines ; Compacting Factor 
"Apparatus. 
Full details on request. 


CAPCO (SALES), LTD. coe redven) 


BEACONSFIELD ROAD. LONDON, N.W.10. Telephone: WHLESDEN 0067-8. Cables: CAPLINKO, LONDON 
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WEL — Adjustable Steel 


TRENCH 
STRUTS 


AVAILABLE IN 3 SIZES : 
1’ 6” expanding to 2’ 3” 
2’ 4 


“a 


a 


In lengths up to 12 feet. 


South ee Paddington, Lon- 
don, W.2 


For full details and leaflet, write to :— Ambassador 3456 


22-24, City Road, Bristol, 2 Bristol 24595 
ACROW (ENGINEERS) LTD. 130, Coventry Drive, Glasgow, E.! Bridgeton 104! 
at one of the following addresses Lupton Street, Hunsiet, Leeds, 10 Leeds 76514 
West Stanley Street, Manchester, 5 Trafford 29 
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GOW WWW 


SPECIALISTS 











We invite ing 





uiries for Gunite 
ctures of 
of the country: 


GTON 
HASLIN . 


for new or old stru 


NTRACTO 


Linings and Rend 


Crewe 2265-6. 


«9, 








= pao emma 


erings 


CREWE 























A SIMPLE APPARATUS FOR TESTING THE 


BULKING OF SAND 


Regularly used by hundreds of Engineers, Public 
Authorities, Contractors and Concrete Products Makers 


HOW TO SAVE CEMENT. 


Sand increases in volume by up to 
35 per cent. when it is damp. This 
increase in bulk varies with the size, 
grading, and shape of the particles, 
and with different degrees of dampness. 
Measurement of sand by volume 
is always inaccurate unless the 
bulking due to moisture is taken 
into account, and this may vary 
from day to day. A cubic yard 
may contain anything between 
27 and 19 cubic feet of actual 
sand. 


Specified proportions of concretes and 
mortars measured by volume can never 
be adhered to unless allowance is made 
for the variable bulking of sand. A 
specified 1:2:4 mix will contain 2 
parts of sand if the sand is dry; if the 
sand is damp it may contain 1} parts 
of sand only, and the concrete will be 





undersanded and less dense and will 
contain more cement per cubic yard 
than is called for in the specification. 


THE ‘RAPID’ SAND TESTER 
enables the concrete maker to 
know how much sand is con- 
tained inacubic yard. Itenables 
the same amount of sand to be 
used in every batch of concrete 
or mortar. It is simple to use, 
and a test can be made in a few 
minutes. The calibrated scale 
shows at a glance the exact 
amount of damp bulked sand 
that will give the required 
amount of actual (dry) sand. 

Full details of the apparatus, 
and examples of the accurate 
measurement and better and 
cheaper concrete it makes pos- 
sible, sent on request. 


Price (including packing and carriage) : Inland 46s. ; abroad 48s. 
Price in Canada and U.S.A., 10 dollars. 


HALL & SONS (MINORIES) LTD., 152 Pitfield St., London, N.1, England 


“RAPID SAND TESTER 


in the past, and I have 
pleasure in enclosing an 
order for twelve more.”’ 
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At Home 


and Overseas... 


TAYLOR 
WOODROW 


CONSTRUCTION LIMITED 


BUILDING AND 
CIVIL ENGINEERING 
CONTRACTORS 


LONDON, W.1, TELEPHONE: GROSVENOR 8871 
SOUTHALL, MIDDLESEX. TELEPHONE: WAXLOW 2366 











(ENGINEERS) LTO 
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N the professions and trades which constitute the building-contracting and civil 
engineering industries are scores of able men with sound ideas for improving th 
efficiency of one or other of the processes involved in building and civil-engineerin 


construction : 


ideas which for a variety of reasons have not been given the chance 


of a practical test which they may richly deserve. 


To mark this Festival of Britain year, Acrow (Engineers) Ltd. provide these mer 
with a unique opportunity in a competition carrying cash prizes totalling £1,000. 


The operative on the building site has an equal chance with the professional man ix 


the consultant’s office. 


sketches, which will score. 


Academical theses and elaborate drawings are not called for 
it is the idea itself, clearly and simply described, together with the simplest possibk 


As a guide to the scale and type of idea the organisers have in mind may be mentioned such example 
as :—methods of speeding up bricklaying ; a practical system of steel shuttering for beams and columns 
comparable in efficiency with the most modern methods of steel shuttering for walls and floors ; redti¢tior 
of cost and wastage in scaffold boarding ; methods of speeding up scaffold-erection ; in brief, any methoc 
of saving time, labour and/or materials in a construction-technique or, alternatively, any improvemen\, 
in the design and cost of products which are incorporated in structures and become part of them. 


RULES 


1. The competition is open to any person resident in the 
United Kingdom except employees of Acrow (Engineers) 
Ltd. and their families. There is no entrance fee. 


2. The decision of the Judging Panel will be final and 
legally binding and no correspondence can be entered 
into in connection with the competition. 


3. Entries must be sent in a sealed envelope to arrive not 
later than July 3ist,* 1951, addressed to the Managing 
Director, Acrow (Engineers) Ltd., South Wharf, Padding- 
ton, London, W.2, and marked “ Festival of Britain 
Competition.” No entries will be considered if received 
after July 31st, 1951 and no responsibility will be accepted 
for entries lost, damaged or delayed in the post. No 
entries will be returned unless accompanied by a stamped 
addressed envelope. 


* By popular request the closing date has been extended to July 31st. 


4. The prizes will be allocated as follows :—Ist prize 
£500; 2nd prize, £200 ; 3rd prize, £50 ; 25 prizes of £5 
50 prizes of £2.10.0. 


5. Competitors are not limited to one entry, but not more 
than one prize will be awarded to any one competitor 


6. Any prize-winning idea shall become the sole property 
of Acrow (Engineers) Ltd. who reserve the right to adapt 
use or market the same in any manner they think fit, 


7. In the event of the Judging Pane! deciding that the 

quality of entries is such as not to justify the award o! 

the whole or any part of the total prize money, the whole 

or any part of the same (as the case may be) not sc 

awarded will be donated to a charitable cause associatec) 
with the Building Industry and nominated by Acrow 

(Engineers) Ltd. 


8. Names and addresses of prize-winners will be publishec 
in this journal during September, 1951. 


Ist. PRIZE £50C 
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in prizes 


2nd, PRIZE £200 


76 OTHER CASH PRIZES 
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prestressed and 
precast concrete —*- 
for building and i” 


We specialise in the production of prestressed and precast 
concrete structural members to standard or special designs, 
including railway sleepers, and shall be pleased to submit 
quotations for contracts in most parts of the country. 


H. B. CONCRETE co Lr 


Head Office: East Street, Epsom, Surrey. Branch Works: Vicarage Road, Egham, Surrey. 
Telephone : Epsom 4041/4042. Telephone : Egham 3092/3093. 
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PIN YOUR FAITH 


TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FORTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER iS 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE CoO. 


"Phone: 22480. LEEDS 'Grams: “Grease.” 
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| CONCRETE PILING 





Speciali«ts in the construction 

of all forms of reinforced 

concrete structures for 

oa Industrial and Public Services 

10 WESTMINSTER PALACE GARDENS. ARTILLE 


LERY ROW. LONDON .S WI. - ABBEY 1626 
LADAS DRIVE BELFAST - BELFAST 58/00 - WORKS. RIVER RD. BARKING -R/PPLEWAY 2624 
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DOUGLAS 


RIVERSLEY PARK NUNEATON 





G. ASHTON, A.M.I.C.E., M.I.Mun.E., MAGNEL-BLATON EQUIPMENT 
Borough Engineer. SUPPLIED BY 
STRESSED CONCRETE DESIGN, LTD. 


first prestressed bridge 
in the Midlands 
SPAN 60 ft. 





ROBERT M. DOUGLAS (CONTRACTORS) LTD. 
395 GEORGE RD., BIRMINGHAM, 23. AND BRIDGE RD., WAUNARLWYDD, nr. SWANSEA. 
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FORD ENGINES 


for 


Ford Industrial engines are widely used in providing 
power for Industrial Machinery of every description 
and have a power range between 10 and 60 B.H.P. 
when required for continuous working purposes. 
They are inexpensive to buy and economical to run. 
They give you long and trouble-free service, and what 
little maintenance they need is promptly and speedily 
carried out by Ford Service, which covers every part 
of the country. This combination of a first-class 
product and first-class service is the reason why 
Ford engines hold an unchallengeable 
reputation in every branch of 
industry. The advice of our 
Industrial Unit Department 
is freely at your disposal. 
Why not discuss your 
power problems 
with us? 


























FORD MOTOR COMPANY LIMITED - DAGENHAM 
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THE 


“JOHN BULL” 
CONCRETE BREAKER 


NEW “ B.A.L.”’ TYPE. 


INCREASED :— 
PENETRATION, RELIABILITY, LIFE. 


REDUCED :— 

VIBRATION, NOISE AND WEAR. 
THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* * * 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH. 
TELEGRAMS : “ REAVELL, IPSWICH.” TELEPHONE : 2124 














CHESTERFIELO 


KENNEDY je 


—s 
REGO TRADE MARK ——_ NOTTINGHAM OUD 


GRANTHAM 
BELPE | 
BURTON- 
i MELTON 
en S a, a — @ LOUGHBOROUGH MOWBRAY 
The machine illustrated is the model 1213 


BAR Bending Machine for the accurate Trent Gravels 
and rapid cold bending, to precise measure- | 10.000 tons per week 











ment, of mild steel reinforcing bars up 
to |” diameter. 


Washed & Crushed |} in. to § in. 


We are the leading suppliers of high-class concrete 

aggregates in the area shown above. Prompt 

deliveries guaranteed and keen competitive prices 
quoted. Send for samples and prices. 


TRENT GRAVELS LTD 


ATTENBOROUGH NOTTS 
Telephone : Beeston 54255. 








particulars of 
this and other 
Kennedy Bend- 


ing Machines “CONCRETE SERIES” 


write for illus- 


— BOOKS ON CONCRETE 


For a complete catalogue giving prices in 
W. KENNEDY LTD., Dept. C, STATION WORKS sterling and dollars, send a postcard to: 


WEST DRAYTON, MIDDX. Phone: West Drayton 2084 CONCRETE PUBLICATIONS, Ltd. 
14 Dartmouth St., London, S.W.! 
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+ «+ the most important 
Sheet Piling Contract in 
London since the war. 


_ 


—————— 
—- 


o an wr 
ig — These illustrations show the pro- 
= = gress of work on the construction 
ps : “4 of the new mass Concrete Granite- 
meres a 9 faced River Wall on the South 
Bank of the Thames, where many 
hundreds of tons of Frodingham 
No. 3 Section Steel Sheet Piling 
were used in the temporary inter- 
connected Cofferdams which vary 
from 84’ 0” to 126’ o” long and from 
14° 734” to 19’ 74” wide with the 
maximum length of piles of 51’ 9”. 


me 


This contract was carried out under the authority 
of the London County Council—Chief Engineer: 
J. Rawlinson, Esq., M.Eng., M.I.C.E., M.I.Mech.E., 
M.I.Mun.E. Architect: Robert H. Matthew, Esq., 
A.R.I.B.A.—by Messrs. Richard Costain Ltd., Civil 
Engineering Contractors. 


Frodingham Steel Sheet Piling has been and is 
being used extensively on many other important Civil 
Engineering Contracts in the country for: River 
Walls ; Sea Defence Works ; Wharves, etc., etc. 


Full details of Frodingham Piling are available on 
request. 


a. 
Trt UNITED 


APPLEBY-FRODINGHAM STEEL COMPANY - SCUNTHORPE - LINCS. 
Branch of The United Steel Companies Limited 
Telephone : Scunthorpe 34/1! (9 lines) Telegrams : “ Appfrod,’’ Scunthorpe 





FH 61 
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*“*SCREWCRETE” FOUNDATIONS 


The approach neck of a deep-water 


jetty supported on ** Screwcrete”’ Piles. 


BRAITHWAITE & CO 


ENGINEERS LTD 


London Office : Telephone : WH Itehall 3993 


DORLAND HOUSE REGENT STREET LONDON 5.W.1 


Bridges ; Wharves . Buildings ~* Screwcrete Foundations : Pressed Steel Tanks 














— 
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EDITORIAL NOTES 


Engineering and Mathematics. 


As the theory of structures develops an increasing amount of higher mathematics 
appears to be required, so much so that it may well be doubted whether some 
complex mathematical processes really represent the changes of deformation and 
stress to which a structural member is subjected. The explanation in some cases 
may be that, although the basic equations which express the behaviour of the 
structure are not complex, the solutions of these several simultaneous equations 
are a complex and lengthy mathematical procedure. The art of engineering lies 
in the ability to interpret the results of mathematics rather than in the mathe- 
matics themselves. For example, analysis may give the bending moments which, 
under certain conditions, may not all be realistic. To provide resistances equal 
to these moments without considering the pertinence of the conditions is not 
good engineering. An assumption commonly made is that a member is not in 
a state of strain before the application of the external loads, that is, the deforma- 
tions and stresses caused by piecemeal construction and by shrinkage restrained 
by reinforcement, shuttering, or adjacent members are commonly neglected 
although they may differ greatly from those caused by the load on the completed 
structure. The large variation of the moment of inertia due to changes of shape, 
the amount of reinforcement, and the amount of cracking of the concrete is also 
generally ignored, and conditions of free support are often assumed when such 
is not the case. Such factors must be taken into account in design by considering 
whether the results of the mathematical analysis must be increased at one point, 
or may be relaxed at another. This view is expressed in a publication * of the 
Road Research Laboratory in which about thirty methods of designing roads 
and runways are reviewed. The methods include empirical ones based on the 
classification of the soil, methods based on the strength of the soil, methods based 
partly on theory and partly on experience, and others which are wholly theoretical. 
There is no method that is generally accepted, and it is shown that many have 
little in common either as regards the assumptions or the results. The most 
reliable methods give only a rough idea of the thickness of the slab required. 
The best empirical methods give more reliable results than methods which are 
wholly theoretical, but, as is stated in the publication, all methods require a 
considerable amount of common sense and experience on the part of the engineer 


* ** Pavement Design for Roads and Airfields.” Road Research Technical Paper No. 20. (London: H.M. Stationery 
Office. 1951. Price 1s. 9d.) 
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who uses them. The modification made recently to the formule of Professor 
H. M. Westergaard is considered to be the most reliable method for calculating 
the stresses due to traffic on concrete roads, and another theory is recommended 
for calculating the stresses due to temperature changes. 








As was the case with nearly all engineering structures up to a century ago, 
the design of concrete roads has been mostly based on experience, judgment, or 
guesswork. It is only to be expected that in the course of time attempts would 
be made to express mathematically the behaviour of a concrete road, as has been 
done in the case of other structures. In view of the many influences of unknown 
magnitude that affect the stresses, it is not remarkable that a satisfactory analysis 
is difficult to devise. Because of the great loads to which roads and runways 
are now subjected, a reliable method of design is more than ever necessary if 
failures or waste are to be avoided. Experience allied to fundamental and applied 
research is the only source from which such a method can be evolved. The 
publication suggests that the beginnings of such a method may be seen in the 
analysis of elastic systems of members composed of layers. This analysis is highly 
mathematical, and is not regarded as suitable at present for practical design, 
but may eventually be made so if modifications based on research and experience 
are introduced to take into account the non-elastic behaviour of the materials. 

The emphasis on mathematics in much structural design may be traced to 
the manner in which engineers are trained, and to the common use of codes and 
by-laws. Whereas an experienced engineer may often be able to satisfy himself 
that a design is sound without much calculation, it is a different matter if he 
has to justify his opinion to someone who is more likely to accept the result of 
a calculation rather than an opinion unsupported by calculation. In this respect 
it must not be overlooked that the implication of conventional calculations is 
that if the results obtained from a certain method of calculation are within certain 
limits the design is sound. In reinforced concrete it cannot be accepted that 
calculated stresses, for example, are the actual stresses, although the usual methods 
of calculation lead to sound structures. 

Most engineering subjects have during the past hundred years or so become 
increasingly considered as branches of applied mathematics, and only students 
with an aptitude for mathematics are likely to pass the examinations necessary 
for qualification, while those who may have sound engineering instinct but little 
taste for mathematics may fail to do so. The system by which a young man 
was indentured to a practising engineer, and which has now been replaced almost 
entirely by a more academic training, gave those without, or with, mathematical 
propensity an excellent opportunity to gain engineering experience. More know- 
ledge of practical design is likely to be gained by working with experienced 
engineers than from books or lectures. Applied research, not only in the design 
of concrete roads but in many other branches of structural engineering, may 
provide the opening for the engineer with little feeling for mathematics, because 
it is from realistic research that deductions of engineering value are obtained, 
and these can be obtained only by those who realise the practical implications. 
In recent years there has been in civil engineering a tendency to concentrate on 
research in the laboratory rather than on the site, and this is no doubt one of 
the reasons why so few new ideas in civil engineering and building construction 
have originated in Great Britain during the past thirty years. 


198 July, 1951. 
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STRUCTURES 


AT THE FESTIVAL. 


Concrete Structures at the Festival of Britain. 
SOUTH BANK, LONDON, EXHIBITION. 


CONCRETE structures of uncommon design 
at the South Bank (London) Exhibition 
of the Festival of Britain described in the 
following include the substructure of the 
Dome of Discovery (Fig. 1), an entrance 
canopy (Fig. 4), a restaurant roof (Fig. 5) 


Fig. 2.—Support of Dome and Wall. 
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and a footbridge (Fig 
concrete, and the 
Pavilion (Fig. 12). The superintending 
consulting civil engineers are 
Freeman, Fox & Partners, who 
designed the reinforced concrete 


7) of prestressed 
Natural Resources 


Messrs 
also 
work 


for the Dome of Discovery, the architect 
for which is Mr. Ralph Tubbs The con 
sulting engineers for the other structures 
described are Messrs. Ove Arup & Part 
ners. The architects for the entrance 
canopy, restaurant roof, and Natural 
Resources Pavilion are the Architects 
Co-operative Partnership, and for the 
footbridge Messrs. Fry, Drew & Part 
ners. Richard Costain, Ltd., 
were the contractors for all the structures 
except the footbridge, which was con 
structed by Messrs. Kirk & Kirk, Ltd 


Messrs 


Substructure of the Dome 
of Discovery. 

The substructure of the Dome of Dis 
covery comprises galleries at four levels 
and a circular drum wall 
roof is carried on tubular steel struts 
which also support the outer 
edge of the apron and resist the wind 
forces on the roof without imposing re- 
straint on the substructure. The galleries 
are supported on separate foundations 
and are designed for a superimposed load 
of 100 lb. per square foot. The floors are 
generally of precast hollow reinforced 
concrete beams, which were used to save 


The aluminium 


(Fig. 2) 
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CONCRETE STRUCTURES 
shuttering and time. The beams are up 
to 21 ft. in length and cantilever 5 ft. in 
one of the intermediate galleries. Be- 
cause of the irregular curved shapes of 
the floors, the edges are of cast-in-situ 
reinforced concrete. Three of the gal- 
leries are supported on steel beams and 
columns, but the highest gallery, which 
is 35 ft. above the ground floor, is carried 
on steel beams supported on radial rein- 


Fig. 4. 


fins 15 in. thick and 
reinforced vertically with }-in. bars at 
7 in. and 8 in. centres (Fig. 3) 

The circular drum wall, the height of 
which varies from 9 ft. to about 38 ft., 
has an internal diameter of 260 ft., the 
centre of the circle being 29 ft. eccentric 
in relation to the centre of the dome 
The wall is of double construction. The 
inner wall is vertical and is generally of 
breeze blocks, except at the south end 
where it is of reinforced concrete 9 in 
thick (Fig. 1). The outer wall is inclined 
and is built of steel mesh rendered with 


forced concrete 
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mortar and supported on precast rein- 
forced concrete rakers. Between the 
walls are triangular reinforced concrete 
counterforts which are arranged radially 
and support the framing of the outer 
wall and the lower ends of the aluminium 
girders supporting the apron below the 
dome. The counterforts are 12 in. and 
9 in. thick, depending on the height, and 
are connected at the top by a 6-in. rein- 
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Double-cantilever Canopy at Entrance. 


forced concrete slab. The 6-in. slab sup- 
ports the tops of the precast rakers which 
span between the slab and a ground-beam. 
The rakers are 8 in. by 6 in. and are 
33 ft. 2in. long. Each weighs about } ton 
and was erected by hand-operated tackle 
(Fig. 2). Other reinforced concrete slabs 
are provided at lower levels to support 
the ventilation equipment. 
Entrance Canopy. 

One of the entrance canopies (Fig. 4) 
is a double-cantilever reinforced concrete 
structure 53 ft. 9 in. wide and 68 ft. 9 in. 
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Fig. 5. 


Fig. 6._-Columns and Ribs in Roof of 


Restaurant. 


long, and comprises principally two thin 
slabs inclined in opposite directions at an 
angle of 15 deg. to the horizontal. The 
slabs are supported at 1o ft. 6 in. centres 
on six double-cantilever ribs 7 in. thick. 
The ribs, the greatest overhang of which 
is about 25 ft., are above the slabs and 
are supported on a central valley beam, 
the average depth of which is 2 ft. 9 in. 
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Prestressed Concrete in Roof of Restaurant during Construction. 


and the width 3 ft. Because of the un 
symmetrical arrangement of the slabs in 
plan in relation to the beam, the two arms 
of each rib are unequal in length. The 
difference in the bending moments at the 
support is resisted by the horizontal tor- 
sional action of the beam which is rein- 
forced by continuous inclined binding to 
resist the torsional stresses. The un 
balanced twisting moments on the beam 
are resisted by two columns which sup 
port the beam at points 27 ft. 6 in. apart 
and are of dumb-bell cross-section. Re- 
sistance to the bending moment to which 
the columns are consequently subjected 
is provided by arranging the columns 
eccentrically on their bases so that the 
pressures due to the dead loads are dis 
tributed uniformly on the ground 


Restaurant Roof. 


The roof of the restaurant adjacent to 
York Road is a novel application of pre- 
stressed concrete (Fig. 5). The roof, 
which is about 50 ft. by 60 ft., comprises 
a diagonal grid of concrete ribs supported 
on a wall along one side and on 3-in. 
diameter steel columns at 1o ft. centres 
along three sides, along two of which 
the columns are set in 5 ft. from the edge 
of the roof, thereby causing the ribs to 
cantilever beyond the columns 

The ribs are 34 in. thick and 15 in. 
deep, and were precast in lengths of about 
6 ft. 9 in. Two *-in. mild steel bars in 
the top and bottom and ¥-in. links 
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at 9 in. centres were provided to re- 
sist during erection A t}-in 
diameter hole was formed longitudinally 
through each rib at different levels to 
receive the prestressing cable, the posi- 
tion of which varies to conform to the 
negative and positive bending moments 
in each rib due to the total dead load, 
the wind, and an imposed load of 15 Ib 
per square foot. The calculation of the 
bending moments, without taking into 


stresses 


Fig. 7. 


Fig. 8. 


account the effect of prestressing, is com 
plex since the interaction of the inter- 
secting ribs produces a structure that is 
statically indeterminate to at least the 
tenth degree. The calculation was made 
by an analysis based on the Miiller- 
Breslau theory. The cables are arranged 


so that the « ompressive stresses produced 
by prestressing offset the tensile stresses 
due to the total dead and live loads 
After erection of the ribs on falsework 
at the level of the roof, 4-in. square con 


crete blocks 
intersection 
hardened, 


were cast 1n situ -at 
When the concrete 
cables threaded 


each 
had 


the through 
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the holes were stretched and anchored 
by the Freyssinet method. Fig. 6 shows 
the anchorage cones at the ends of the 
ribs. Since only one could be pre- 
stressed at a time, the loads from intet 
secting would not be acting 
the first ribs were prestressed, so 
a sequence of 


rib 
ribs when 
that 
prestressing had to be 
specified, and kentledge, in the form of 
weights up to 15 cwt., had to be applied 
temporarily at the intersections of the 


Prestressed Concrete Footbridge. 


Prestressed Concrete Footbridge During Construction. 


ribs to prevent upward deflection of the 
ribs during prestressing \fter prestress- 
ing, the kentledge was removed and the 
rise of the centre of the 
but this eliminated 
covering was complete 


roof was in., 


was when the roof 


Footbridge. 

The footbridge (Figs. 7 to 11) from the 
Waterloo bridge entrance to the forecourt 
of the Royal Festival Hall is a prestressed 
concrete continuous-girder nearly 300 ft 
long, and is designed for an imposed load 
of 100 lb. per square foot rhe structure 
comprises five columns and a tee-girder, 
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22 in. deep, of four spans of about 76 ft., 
59 ft., 76 ft., and 54 ft. and a cantilever 
of 19 ft. The ratio of depth to span is 
about 1 to 40. Mild steel reinforcement 
is provided transversely in the top of the 
tee, which forms a deck 11 ft. 1o} in 
wide. Twenty-four cables in the three 
longer spans and fourteen cables in the 
shortest span provide the longitudinal 
prestress. Some of the ducts for the 
cables were formed by inflated rubber 
tubes and others by permanent steel 
sheaths enclosing the cables. The level 
of the cables according to the 
positive and negative bending moments 
in the girder, and the stretching force 
was such that theoretically the maxi- 
mum compressive stresses do not exceed 
2000 Ib. per square inch and _ tensile 
stresses are not developed. The mixture 
of the concrete is nominally 1 : 2: 4 with 
specially graded aggregates, a low water- 
cement ratio, and compaction by immer- 
sion vibrators. The minimum strengths 
of cubes were 4000 lb. per square inch at 
seven days and 6000 lb. per square inch 
at 28 days. 

The deck was prestressed in six main 
operations (Fig. 11) depending on the avail- 
ability of the site and the desirability of 
limiting the length of waved cable to be 
stretched at each operation in order to 
reduce frictional losses. (1) One-and-a- 
half spans over columns 36 and 37 were 
constructed in situ (Fig. 8) and eighteen 
of the twenty-four cables were stretched 
from both ends by jacks at column 36 
and at a temporary gap at the middle 
of the span between columns 37 and 38; 
a precast concrete block (similar to that 
in Fig. 9) to which the ends of the cables 
are anchored is provided at the gap. 
(2) Two cables looped in the short over- 
hang at column 36 were stretched by 
jacks at the gap. (3) Eighteen of the 
twenty-four cables in one-and-a-half spans 


varies 


Fig. 10. 
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Fig. 9.—-Precast Concrete Anchor Block. 


over columns 38 and 39 were stretched by 
jacks at the gap and at column 39 ; 
ten of the fourteen cables in the span be- 
tween columns 39 and 40 were stretched 
(4) Two cables looped in the 19-ft. canti- 
lever beyond column 40 were stretched 
and anchored at column 39. (5) Two 
pairs of cables looped over column 39 
were stretched by jacks at the end of the 
cantilever for one pair and at the tem- 
porary gap for the other pair. (6) Four 
long cables extending from columns 36 
to 39 were then stretched 
Columns 36, 38, and 40 
structed with temporary hinges at the 
top and bottom (Fig. 10) to allow free 
movement of the deck during prestress 
ing. The recesses at the hinges were 
packed with dry mortar when the pre 
stressing of the deck was finished All 
the columns were prestressed by a cable 
on each face, the cable lying exposed in 
a groove. The cables are embedded in 
the bases (Fig. 11) and anchored in the 
top of the deck The columns are rein- 
forced with sufficient mild steel bars to 


als« , 


were con 


Temporary Hinge in Column. 
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/ extensions agreed fairly well with those 
lo} calculated. Two of the four long cables 
T in operation (6) were left exposed when 

the 4-ft. temporary gap was concreted 
Extensometer readings taken during 
stretching to ascertain the reduction of 
prestressing force due to friction showed 
that the stress at the middle of the cables 
was about half of that at the anchorage : 
this condition was acceptable since it 
applied to only four out of 24 cables. 
The prestressing was in accordance with 
the Freyssinet system. 


Natural Resources Pavilion. 


The reinforced concrete structure for 
the Natural Resources exhibit comprises 
two main parts. The lower part, or 
plinth, which is irregular in plan, is 9 ft. 
high and has sloping solid concrete walls, 
covered with turf, supporting a hollow- 
tile slab of spans up to 30 ft. The upper 
part, shown in course of construction in 
Fig. 12, is about 7o ft. high and is a 
hollow tetrahedron having a_ base-line 
73 ft. long. The walls are thin reinforced 
concrete slabs cast in situ and later faced 
with precast slabs having projections 
shaped and coloured to imitate coal 
Within the tetrahedron is a staircase, the 
three lower landings of which are tri- 
angular flat slabs supported on circular 
columns. The two upper landings are 
also triangular in plan and are carried on 
the inwardly-sloping walls. The stairs 
between the landings are clear of the 
walls 


DESIGN OF PRISMATIC STRUCTURES 
By A. J. ASHDOWN 


Describes simple methods of designingVroofs and other structural parts composed of vertical, 
sloping, and horizontal reinforced concrete slabs. Solutions by relaxation and other methods clearly 
explained. 


Fig. 12.—Natural Resources Pavilion 
During Construction. 
stabilise the structure during construc- 
tion 
[he prestress indicated on pressure- 
gauges was ( ompared with the extensions 
of the cables, and generally the actual 
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Beams with Variable Moment of I[nertia.—II.* 
By B. ERIKSEN, A.M.I.Struct.E. 

Example of a Continuous-Girder Bridge with Symmetrical Girders. 
The application of the method described in the first part of this article will be 
explained by the design of the continuous-girder bridge in Fig. 4, the girders of 
which are at 6 ft. centres. Structure joints are provided at A and A’ so that 
the three spans between the joints form a separate structural member. The 
depth of the girders is 4 ft. at the middle of each span and 8 ft. 9 in. at the piers, 
the rate of increase in depth being such that 27 = 2. By calculation from the 
dimensions given, the moments of inertia at the middle (/,,) and at the supports 

, ; om 136 a 
(1,) are 13-6 ft.4 and 122 ft.‘ respectively. Therefore n ~ or. The 
122 
depth of the girder at intermediate points should be calculated from (1) as the 
girders are tee-beams, but formula (2), which strictly applies only to rectangular 
beams, can be used with sufficient accuracy for practical purposes. From (2) 
5 


, where 
n, 


nN, = I — (I — o-11)¢? = 1 — 0-8q¢?. 
By substitution the depths are 48-9 in. at ¢ = 0-25, 52-2 in. at d = 0-50, 60-5 in. 
at @ = 0°75, and 70-3 in. at ¢ = 0-875. The depths at d = 0-25 and d = 0-50 
are adopted, but those at ¢ = 0-75 and ¢ = 0-875 have been adjusted to give 
a smooth curve. 

SLOPES AND FIXED Pornts.—The length of each end span is 76 ft. and, by 
substitution in formule (3) and (4), EJ, is 16-32 feet units and EJ, is 10°41 feet 
units. Therefore EJ,.{x, + £,) is 26-73 feet units. Similarly for the middle span, 
the length of which is 81 ft., Epa, is 17-39 feet units, EJ, is 11-10 feet units, 
and therefore EJ,(a, + £,) is 28-49 feet units. 

Commencing at the left-hand support of the first span, where the girder is 
freely supported, the fixed-point distance is zero, and the slope-term in feet-units 
at the right-hand support of the first span due to M =1 acting there is 


the depth d, (in inches) at any section is 


Eloy, = Elca, = 16°32. 




















* Concluded from June, 1951. 
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The distance of the left-hand fixed point in the middle span is, from the equations 
established in the article in this journal for January, 1948, 
Bl Ir-ro X 81 


20°09 ft. 
baad ~~ 
? , 


2 et &s 28-49 +- 16°32 
The slope-term at the right-hand end of the middle span, due to M 
acting there, is 
: » II‘lo X 20°06 
El cyp, = % — Be 17°39 13°7 ft. 
ls as SI 20°00 


- 


The distance of the left-hand fixed point in the third span (freely supported 
at the right-hand support) is 


a3 pe “ -. 19°56 ft. 
29°73 + 13°7 
The distances of the right-hand fixed points in the first and middle spans 
are, by symmetry, 6, = 19°56 ft. and 6, = 20-06 ft. 
INFLUENCE LinEs.—As a basis for computing the influence-line ordinates 
the bending-moment diagrams for unit concentrated load (IV I) acting at each 
of seven equidistant positions in each span are plotted in Fig. 5. The closing 


; ;, ;, } ) 
lines of the diagrams have been determined by means of the values of —” and ~* 

a ) 
given in Table No. 1 in Part 1. Interpolation is unnecessary in this case; the 
coefficients for the value of » nearest to o-11 (that is, m = 0-10) in the part of 
the table for 27 = 2 are used. 


As an example of the calculation of one ordinate, assume the load acts at 


: , Y 
point (2) in the first of the three spans; from the table, . 0-3166 and 
a 
02408, and, since a for this span is zero, Y,, is zero (that is the fixed- 
point coincides with the support), and, with 
b 19°56 ft., Yr, 02408 X 19°56 - 4°71. 

As a second example consider the load at point (9) in the middle span, which 
corresponds to point (2) in the table. Therefore 
Y re 03166 X 20°06 - 6°35, and Ypo 02408 X 20°06 4°83. 

The influence lines for bending moments at points (1) to (11), and therefore 
at (1') to (10’) because of symmetry, and influence lines for the shearing forces 
at the supports are given in Figs. 6 and 7, and are derived from the diagrams in 
Fig. 5 in a similar manner to those in the examples in the previous articles. 

BENDING MOMENTS AND SHEARING ForcEs.—tThe live load on the bridge 
is assumed to be a distributed load of 6 x 220 = 1320 lb. per linear foot, and 
a concentrated load of 2700 x 6 = 16,200 lb. acting in the most unfavourable 
position. The dead load is the weight of the slab, the wearing surface, and the 
rib of the girder, and is assumed to be 1470 lb. per linear foot. 

The bending moments due to the dead load are determined directly, without 
the aid of the influence lines. The maximum free bending moments are : 


In the first span : $ xX 1470 X 76? = 1,061,300 ft.-lb. 
In the middle span: }$ x 1470 x 81? = 1,205,500 
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Fig. 8. 


The parabolic bending moment diagrams are plotted in the upper part of 
Fig. 8 and, by the use of fixed points, the closing lines are determined by the 
method used in the example on page 83, March, 1948, and the resultant diagram 
shown shaded in Fig. 8 is obtained. The negative bending moment due to the 
dead load at support B is scaled from the diagram to be 1,070,000 ft.-lb. Therefore 
the shearing forces due to the dead load are: 


1,070,000 


= 41,500 lb, 
76 


At A. 4 X 1470 X 76— 
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To the left of B. 
— 4 xX 1470 X 76- 
To the right of B. 


$ X 1470 X 81 


1,070,000 


(CONCRETE) 





69,700 lb. 


76 


59,500 lb. 


The bending moments and shearing forces due to the live load have been 
determined from the influence lines, and are plotted on the left-hand side of the 


lower part of Fig. 8. 


These diagrams are combined with those for the dead 


load, and the resultant envelopes of the diagrams for maximum positive and 
negative bending moments and shearing forces are obtained as shown in the 


lower part of Fig. 8. 


It is seen from the resultant bending-moment diagram 


that the greatest bending moment on the first and third spans is considerably 


greater than the greatest on the middle span. 


Where possible the middle span 


would be much longer than the end spans, which would be decreased correspond- 
ingly, and so the greatest positive bending moments would be more nearly equal ; 
but in this example the length of each of the three spans, which form only a part 
of the whole structure, were determined by the most suitable positions for the 


foundations of the piers. 


Book Reviews. 


** Structural Theory and Design.”’ By J. 
Young. Vol. 1 (London Crosby 
, Ltd. 1950. 288 pp. Price 25s.) 
In this book, which is the first of two 
volumes dealing with structural design 
in steel, reinforced concrete, timber, and 
other materials, elementary theory is 
considered up to continuous beams and 
simple frames. The design of each 
structural member in different materials 
is considered collectively. In this way 
the student is taught to think of the 
member as the primary element, the 
principles of which are the same for all 
materials, while the differences in detail 
between members of different materials 
are emphasized. The author gives several 
methods of solving a problem and points 
out which is the most suitable for a 
given case. There are several numerical 
examples of a practical nature. Gener- 
ally the descriptions are concise, but in 
some such as the consideration 
of the resistance of reinforced concrete 
beams to shearing force, it is doubtful if 
the matter would be clear to a reader 
having no previous knowledge of the 
subject 


McHardy 
Lockwood & 


cases, 


*** Hiitte * Des Ingenieurs Taschenbuch.” 
Part 2. Bauingenieurwesen. (Berlin 
Ernst & Sohn. 1951. Price 14 D.M.) 


Vol. Ill, 
Wilhelm 


TuIs part of the 27th edition of this 
German standard reference book pub- 
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lished on behalf of the academic institution 
“ Hiitte ’’ has been completely revised 
There are chapters on building construc- 
tion, factory planning, heating and venti- 
lation, road construction, town planning 
and plant installation. The chapter on 
building construction includes a summary 
of reinforced concrete practice, with many 
illustrations, and a survey of concrete 
work applied to buildings. In the section 
on road construction many useful details 
are given on problems which are apt to 
perplex the highway engineer, such as the 
adjustment of levels at a junction where 
one road is falling, or the arrangement of 
channel gradients and spacing of gullies 
on a flat road. The section on town 
planning gives examples of multiple-story 
garages with helical ramps. The chapter 
on plant installation includes diagrams of 
modern earth-moving machinery. 
‘Royal Festival Hall." 
Co., Ltd. 1951 100 pp 
AN official record of the Royal Festival 
Hall, London, published in association 
with the London County Council. It 
is illustrated by photographs, sketches, 
plans, and other drawings of the build- 
ing. In addition to matters related to 
musical and other entertainment, there 
are descriptions in non-technical language 
of the foundations, construction, and 
acoustics 


London Max 
Price 30s.) 
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DESIGN OF OPEN RECTANGULAR TANKS. 


The Design of Walls of Open Rectangular 
Tanks. 


A PROBLEM in the design of open rec- 
tangular reinforced concrete tanks is the 
determination of the bending moments 
on a wall (Fig. 1) subjected to hydrostatic 
pressure and restrained by continuity at 
the bottom and on the two vertical edges, 
but unsupported along the top edge. 
A simple approximate solution, not well 
known in this country, is that given by 
J. F. Biichi in “ Beton und Eisen ’’ for 
April 20, 1938. Compared with a more 
exact analysis based on the theory of the 
bending of plates, the results are con- 
servative but not wasteful. The follow- 
ing notes on Biichi’s method are by Mr. 
S. Mayer. 

The pressures resisted by the wall 
acting horizontally as a restrained beam 
and vertically as a cantilever are probably 
as shown in Fig. 2. For convenience of 
calculation the pressure diagrams are 
considered to be equivalent to a trapezium 
and a triangle as shown. If the intensity 
of horizontal pressure at the bottom of 
the wall is py (Fig. 1), the maximum 
pressure resisted by horizontal beam 
action is «ap, and by vertical cantilever 
action fp, (Fig. 2). The fact that the 
deflections of a horizontal and a vertical 
strip at their intersection due to the 
assumed pressures must be equal enables 
values of « and f to be derived, and the 
relations given by Biichi are 


m \4 m —0°3 
% I and pf 
6-2 3 


l 
in which m is the ratio i of the length 


to the height of the wall (Fig. 1). 


Assumed 
Probab/e 
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Fig. 1. 


The maximum bending moment on a 


Bp h? 
vertical strip of unit width is re or 


Bwh* 
; if w is the weight of unit volume 
) 
of the liquid in the tank. 
The maximum bending moment at the 
corners of a horizontal strip of unit width 
ap,l? awm th 
is Po , that is , and occurs be 
I > 


2 h 
tween y * and 4 , depending on 


the value of m. At midspan the bending 
moment is about half this amount 

Fig. 3 shows typical bending-moment 
diagrams and indicates where the greatest 
bending moments occur. Complete fixity 
is assumed at the sides and bottom edges 
of the wall, a condition obtained in a tank 
square in plan and the base of which is 
not less thick than the wall. Modifica- 


} 


Assumed 


Probob/e _ 


rier 
t-— bo ~_ 

(b) 
Proportion of pressure 
resisted by centilever 
octiorn 
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Fig. 3. 


tions can be made in other cases by con- 
sidering that the effect of partial fixity 
at the sides is equivalent to increasing 
the value of m. It is suggested by 
Biichi that his method should be used 
only in cases where m is not less than 
o-5 and does not exceed 2. Above and 
below these limits the wall should be 
designed to span respectively as a vertical 
cantilever (a o, B 1) and a slab 
spanning horizontally (« = 1, 8 = 0), in 
both cases the full intensity of pressure 
being resisted. 

For the condition of complete fixity, 
the various values of the maximum bend- 


i B.M. 
ing moment coefficients wh? derived 
v 


by Biichi’s method and those derived by 
Professor Dana Young (Proceedings of 
the American Society of Civil Engineers, 
Nov., 1941), and Dr. Marcus (‘ Bauin- 
genieur "’, 1936) are compared in Table I. 

The horizontal tensile force in a wall 
of a tank, if the adjacent walls span 
partly horizontally and partly vertically, 
is less than if the adjacent walls span 
horizontally, because the reaction to the 
pressure resisted by vertical cantilever 
action is provided by the bottom of the 
tank. It is permissible to deduct from 
the horizontal force the amount resisted 
by vertical action as computed from the 
equivalent triangle in Fig. 2. Therefore 
the direct tensile force on unit width 


of the bottom of the tank is PPoh or 
2 
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TABLE I 


Coethcients ( B.M ) 
wh* 


Biichi 


Bending 
moment 


Young Marcus 


M vert. 
M horiz 


o-orro 
00145 


M vert. 
M hori 


0°0390 0°0353 


0-0410 0°0255 


M cert 
M iwi 


0°0940 
0-0700 


008236 
0°05017 
Sue h? ins A re 
f . The tensile force to be combined 
> 
with the maximum horizontal bending 
Pols a, whl, 
or 
> > 


moment is , where a, and 


l, apply to the wall at right-angles to that 
being considered ; for a square tank the 

. awhl awmh? 
horizontal tensile force is -—— or — 
This horizontal force should be considered 
to act over practically the whole height 
of the wall. 


Examples. 

This method is applied in the following 
to the calculation of the maximum bend- 
ing moments and forces on the walls of 
tanks containing water (w = 62-4 lb. per 
cubic foot). 
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(a) A tank to ft. square and 5 ft. deep. 


2 4 
o-21; 
6-2 


o°3 
B 3 0°57. 
Vertically (1-ft. strip). 
The maximum bending moment is 


0°57 X 62-4 x 5° 


6 = 750 ft.-lb. 


The tensile force in the bottom is 
0°57 x 62-4 x 5? 
. = 450 Ib. 
Horizontally (1-ft. strip). 
The maximum bending moment at 
the corners is 
O-2I xX 2% x 62-4 x 53 
oe ‘ a sn 550 ft.-lb. 
The maximum bending moment at mid- 
span is, say, 300 ft.-lb. 
The tensile force to be combined with 
the bending moments is 
O-2I X 62-4 X 2 X 53 
<= 330 lb. 
2 
(b) A tank 9g ft. long, 6 ft. wide, and 
5 ft. deep. 


9 


Longer walls. m j 1-8; in- 


5 

crease to, say, 2 to allow for partial 
restraint at the corners. Here, as in (a), 
a =o-21, 6 =0-57, and the vertical 
bending moment and tensile force trans- 
versely in the bottom are also as in 
(a). The maximum horizontal bending 
moment at the corners (allowing for 
partial restraint only) is 

O-21 x 2° x 62-4 x 5° 


(say) 15 = 430 ft.-lb. 


DESIGN OF OPEN RECTANGULAR TANKS. 


The maximum horizontal bending 
moment at midspan will be about the 
same. 

, : i; 6 

Shorter Walls. m - 1-2. 

h 5 
Reduce to, say, 1-0 to allow for restraint 
due to unequal length of adjacent walls 


I 4 
a (1 = ~) 0°49 ; 
I o°3 
3 
, 3 


Vertically (1-ft. strip). 
The maximum bending moment is 
0:23 X 62-4 x 5° 


& 300 ft.-lb 
6 . 


The tensile force longitudinally in the 
bottom is 


— 180 lb. 


Horizontally (1 ft. strip). 

The negative bending moment at the 
corners is the same as for the longer 
walls, or 

0°49 X 12 x 62-4 x 53 

(say) 9 
The positive bending moment at midspan 
is almost negligible, but nominal resist- 
ance would be provided. 

The horizontal tensile forces to be com 
bined with the horizontal bending mo 
ments are: 

In the longer wall : 


= 430 ft.-lb 


0°49 X 62°4 X 5 


> 
~ 


460 |b 


In the shorter wall 


O-2I X 62°4 X¥ 5 XQ 
: = 300 lb 
2 


Reinforced Concrete Chimney 611 ft. High. 


A REINFORCED concrete chimney com- 
pleted at El Paso last year for the Ameri- 
can Smelting & Refining Co. is claimed to 
be the tallest in the world. It is 611 ft. 
high from the top of the foundation, and 
has an internal diameter of 14 ft. at the 
top. At 13 ft. below ground level there 
is hard gravel which tests indicated would 
carry 8500 lb. per square foot. The 
foundation is 8 ft. thick, of which the 
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lower 2 ft. 6 in. is an octagonal slab 
66 ft. 6 in. wide across the flats, and the 
remaining 5 ft. 6 in. slopes inward to an 
octagon measuring 46 ft. across the flats 
at the top. 

The outside diameter of the chimney is 
44 ft. 10 in. at the bottom; the wall is 
g in. thick at the top and 25 in. thick at 
the bottom. The chimney was designed 
and built by the Custodis Company 
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A NEW CONCRETE LABORATORY. 


A New Concrete Laboratory 


THE new laboratory (Fig. 1) at the 29 ft. 6 in., were precast and are pre- 
research station of the Cement & Concrete stressed with bonded wires. The ends 
Association at Wexham Springs, Bucks, of the beams and the heads of the columns 
comprises principally a hall 30 ft. wide, are connected by }$-in. bars projecting 
100 ft. long, and 26 ft. high for structural from the beams and columns and 
research and a room 30 ft. square and embedded in a block of cast-in-situ 


Cement and Concrete Association. 


\\V EEE Ee 


acpaes 





Fig. 2.—The Structures Laboratory. 


14 ft. 3 in. high for research on precast concrete monolithic with the flat over- 
concrete hanging eaves. Precast prestressed con- 
The main building (Fig. 2) is a rein- crete roof joists of tee-section span 
forced concrete frame structure, the tee- between the main beams, and the filling 
columns and roof main beams being at between the joists is of plain concrete 
10-ft. centres he columns were cast blocks. The roofs of the precast concrete 
in situ and support a 5-tons overhead laboratory and offices are 4-in. cast-in- 
hand-operated crane 15 ft. 5 in. above situ reinforced concrete slabs 
the floor. The main beams, which span The floor of the precast concrete 
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laboratory and the floor of the 
structures laboratory are isolated from 
the main structure by strips of felt 
impregnated with bitumen so that move- 
ment is unrestrained and the transference 
of vibration is prevented. The test floor 
(Fig. 3) is 40 ft. by 27 ft. by 2 ft. 6 in 
thick and is reinforced with two lavers of 
1-in. bars at 6-in. centres in the bottom 
and at 21-in. centres in the top. Twenty- 
four ducts of 1} in. diameter are provided 
at 12-in. centres in the slab. Generally 
the ducts are 20 in. below the top of the 
slab but in a catenary to within 
6 in. of the top at the ends. Cables can 


test 


rise 


Fig. 3. 


be threaded through the ducts so that 
the floor can be prestressed if necessary 
to increase the resistance to sagging 
Channels at each end provide space for 
the jacks Threaded sockets, of which 
there are 263, arranged on an equilateral- 
triangular grid and connected to hook- 
bolts which interlock with the lower layer 
of reinforcement, embedded in the 
floor and enable the testing frame or 
specimens to be fixed in any position 
Each socket can resist a pull of 5 tons 
The floor is waterproofed with bitumen 
1} in. thick horizontally and 3 in. thick 
vertically 

The walls of the main building are 
carried on ground beams spanning between 
the foundations of the columns. The 
north wall is of brick. The south wall 
(Fig. 1) is of 18-in. by o-in. by 9-in. hollow 
concrete blocks rhe window frames are 


are 
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The surface finish 
walls demonstrates many of the 
and textures obtainable with 
cement rendering and different treatments 
of concrete, including coloured rendering, 
precast slabs of different textures, recon- 
structed stone, and concrete bricks 
Corrugated asbestos-cement sheets are 
used on part of the south front 


of precast concrete 
of the 
colours 


The Testing Equipment. 


Concrete specimens for test will be cast 
at one end of the structures laboratory 
and the instruments and apparatus are 
stored, and erected where possible, at the 


Test Floor during Construction. 


other end, where there is a _ 50-tons 
strength-testing machine. Main tests are 
carried out on the test floor and testing 
frame in the centre of the laboratory 
The frame arranged for with 
hydraulic jacks. Holes in the steel frame 
enable the steelwork to be assembled to 
suit different specimens, and other mem- 
can be added The frame can be 
erected to enclose an experimental struc- 
ture so that concentrated or distributed 
loads can be applied directly It can 
also be used for testing columns in direct 
compression, racking tests on frames, 
torsional tests, and tests on large beams 
In Fig. 4 the frame is arranged to test 
interconnected prestressed beams. The 
six double-acting hydraulic jacks are fed 
by an axial plunger pump having a 
capacity of 938 per minute at 


1S use 


bers 


cu in 


pressures up to 4000 lb. per square inch 
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Fig. 4.—Prestressed Beams under Test, showing Pressure Capsules. 


The pump is driven by a to-h.p. motor. 
The jacks can exert a push of 50 tons 
or a pull of 21 tons. The forces and 
reactions are measured by 50-tons pres- 
sure capsules (Fig. 4), the moving and 
fixed parts of which are joined by bonded 
rubber. During a test on a capsule with 
the load on the jack acting at 5 deg., slight 
tilting only of the moving part was 
caused, and the capsule measured accur- 
ately the normal component of the load 
applied by the jack. All controls and 
gauges are in a mobile cabinet (Fig. 2). 


Loads can also be applied to a specimen 
by weights or by pneumatic bags placed 
between the specimen and the frame. 
Strain measurements will be made by 
electrical-resistance apparatus, acoustic 
gauges, and mechanical (dial) indicators 

The architect was the late Christopher 
Nicholson, M.A., the associate architects 
being Mr. Hugh Casson, M.A., and Mr. 
Neville Conder. The engineering con- 
sultant is Mr. W. A. Fairhurst, and the 
main contractors were Messrs. Holland 
& Hannen and Cubitts, Ltd 


A Patent Method of Consolidating Ground. 
GROUND, masonry, and the like is con- 
solidated, sealed, or filled by forcing into 
it one after the other two different salt 


solutions which, on encountering each 
other, form voluminous sticky and nearly 
water-insoluble compounds. The first 
solution is a mixture of waterglass with 
a solution of an alkali phosphate, prefer- 
ably trisodium phosphate and/or alkali 
soap, and may also include concentrated 
alkali carbonate solution, for example 
sodium carbonate solution. The second 
solution may be of a soluble salt, prefer- 
ably the chloride of calcium (in particu- 
lar), magnesium, barium, beryllium, zinc, 
cadmium, aluminium, lead, or iron. The 
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salt solutions employed may be dilute, 
saturated, or super-saturated, and the 
waterglass solution should have an 
Na,O : SiO, ratio of at least 1: 3-2 by 
molecular proportion.’ The first solution 
preferably contains not more than 0-6 
part by volume of saturated alkali 
phosphate or alkali soap solution or 
solution mixture to 1 part by volume 
of concentrated waterglass solution. The 
soap solution used may be resin soap 
prepared by dissolving common resin in 
a dilute solution of caustic soda and 
decanting when clear.—Patent No. 
605,154.—A. G. Guttmann. December 
17, 1945. 
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CONFERENCE IN LONDON. 


Engineering Conference in London. 


THE foilowing are abstracts of some of 
the papers read at the Joint Engineering 
Conference held in London last month 
by the Institutions of Civil, Mechanical 
and Electrical Engineers. 

Power Stations. 

“ Power Station Design and Construc- 
tion’’, by V. F. Bartlett.—In the con- 
struction of modern electricity generating 
stations the cost of the civil engineering 


The estimated cost compares favourably 
with ordinary structural steel and brick 
construction, but the main advantage 
would be the speed of erection and the 
lack of restrictions in the arrangement of 
the generating plant. 
Decks of Railway Bridges. 

“Railway Bridges’’, by J. S. Camp- 
bell.—A new type of reinforced concrete 
deck (Fig. 1) supported on welded steel 
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Fig. 2. 


and building works is about 25 per cent. 
of the total cost. Economy of structural 
design is therefore important, as is also 
speed of construction since the capital 
charges during the construction period 
are great. An economical form of con- 
struction for the walls and roof of a power 
station is a series of reinforced concrete 
two-pin arches over the turbines and 
boilers. The arch ribs would require to 
span 390 ft. and have a rise of 188 ft. 
above the floor. The cross-section would 
be 7 ft. by 2 ft. and the ribs spaced at 

The roof covering could 


16 ft. centres. 
be precast reinforced concrete slabs 
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Prestressed Concrete Railway Underline Bridges. 


girders, as used for the reconstruction of 
bridges destroyed by floods in Scotland 
in 1948, is described. The “ well ’’ deck 
forms a container for the ballast and acts 
as a guard-rail. The deck is in two parts, 
each of which carries one track, thus 
enabling one track to be put into use 
while the construction of the other part 
is in progress. Astandard reinforced con- 
crete slab and beam construction has been 
developed by British Railways for spans 
from 10 ft. to 50 ft. ; it is economical and 
easy to erect without long interruption 
of traffic, and is economical to maintain 

Several precast prestressed concrete 
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slab bridges (Fig. 2) have been built 
within the past 18 months to carry main 
lines. The spans are from to ft. to 20 ft. 
and the slabs are either 5 ft. 7 in. or 
2 ft. 9} in. wide. The Freyssinet method 
of stretching the cables after the concrete 
has hardened is used generally for the 
reconstruction of bridges because the 
design allows for variations of dimensions 
and conditions which cannot be avoided. 
When it is possible to use a large number 
of identical slabs, the method in which 
the wires are stretched before the con- 
crete is placed around them is considered. 
Che use of prestressed concrete by British 
Railways is not the result of the fact that 
bridge engineering may be passing 
through a_ prestressed-concrete phase, 
but because, among other factors, in first 
cost and maintenance costs prestressed 
concrete construction is cheaper than 
steel construction and the saving in steel 
is 86 per cent. compared with joist-in- 
concrete and 75 per cent. compared with 
reinforced concrete. 


Dry Docks. 


‘Dry Docks ”’, by J. Guthrie Brown. 

The author considers the design of 
thirty-two large dry docks. The main 
development is the gradual reduction in 
the number of altars. In docks used by 
naval vessels, such as the Captain Cook 
dock at Sydney and the Sturrock dock at 
Capetown, which were described in this 
journal for February and November, 
1946, the walls are vertical and have two 
steps in their height with two additional] 
altars formed by shelves cantilevered 
from the vertical faces. In docks used 
solely by merchant ships, altars are 
omitted as in the King George V Dock at 
Southampton, the faces of the walls of 
which are battered slightly to permit 
access of light, and massive vertical but- 
tresses project at intervals from the walls. 
A vertical wall results in a reduction of 
material and excavation as well as a con- 
siderable saving in pumping. Further 
saving in the quantity of material is 
obtained by forming subways in the walls 
for services and culverts. Costs are 
reduced also by substituting high-grade 
concrete for masonry. 


Runways. 


‘Planning and Construction of Air- 
fields’’, by J. A. Dawson he author 
stresses the need for reliable knowledge 
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of the ground on which a runway is to be 
laid. Different types of pavement are 
discussed, especially the rigid concrete 
slab which is principally used in Great 
Britain, although this type is not necessar- 
ily the most suitable for heavy aircraft. 
There is no advantage in using rigid con- 
struction on a subgrade the bearing 
capacity of which is equal to or exceeds 
the intensity of pressure of the wheel. 
With ground of low bearing capacity it is 
likely that the thickness of a flexible base 
required to spread the load is so great 
that it is more economical to use a rigid 
slab which can distribute the load without 
requiring a deep sub-base on the ground. 
The strength of the ground is not capable 
of exact evaluation and, although the 
formule of Professor Westergaard for the 
design of rigid slabs have been of value, 
it is possible that the tests being made 
by the Air Ministry may prove to be a 
more reliable basis of economical design. 

It is the practice in Great Britain to 
provide expansion joints at intervals of 
not more than 120 ft., but the distance 
between such joints in America is some- 
times at least five times as much. The 
correct spacing of contraction joints is 
essential to prevent uncontrolled cracking 
and is dependent on the thickness of the 
slab; a spacing of 20 ft. is suitable for 
12-in. slabs, and less for thinner slabs. In 
a test at London Airport, 8-in. and 10-in. 
concrete slabs laid on a concrete base, 
with construction and contraction joints 
20 ft. apart, cracked spontaneously into 
four parts without being subjected to 
loads. In Great Britain, with few excep- 
tions, steel dowels to transfer load across 
a joint are not used, the reasons being 
scarcity of steel, some lack of confidence 
in the method, and the possible influence 
of the steel on the efficiency of elec- 
trically-operated ground control of air- 
craft. In consequence, double-slab con- 
struction has been developed. An upper 
slab of high-grade concrete is laid on a 
concrete base of low-strength concrete, 
the two slabs being separated by a bitu- 
minous layer. The joints in the upper 
slab do not coincide with the joints in the 
lower slab. A corner of the upper slab, 
in this construction, is several times 
stronger than a corner of the same thick- 
ness resting on the ground. In British 
practice concrete runways are not gener- 
ally reinforced, but concrete of very high 
quality is used, 
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Engineering Education. 


THE following paragraphs are abstracts 
from a paper entitled ‘‘ The Development 
and Trend of University Education in 
Engineering,”’ presented by Professor 
J. ¥. Baker, O.B.E., M.A., Sc.D., at the 
Joint Engineering Conference held in 
London last month. 

A report in 1832 of the British Associa- 
tion on the state of knowledge of hy- 
draulics, says ‘‘ It only remains for us to 
notice the scanty contributions of our 
own countrymen. While France and 
Germany were rapidiy advancing on the 
traces of Italy, England remained an in- 
active spectator of their progress.’ In 
fact, at this time, much of the engineering 
theory now taught as a matter of course 
was unknown or barely understood, 
especially in Britain. 

A successful practising industry existed 
long before university education in engin- 
eering, and as late as 1870 a report on 
the Education of Civil Engineers, pro- 
duced by the Institution of Civil Engin- 
eers, could say “ It is not the custom in 
England to consider theoretical knowledge 
as absolutely essential.”” In 1891 the 
calendar of Mason’s College advertised 
‘* The whole of the teaching in the classes 
is practical and technical in its aim, no 
theory being introduced except such as 
has direct bearing on the problems of 
professional practice, and no _ theories 
being taught until the facts upon which 
they are based have been fully ex- 
plained.”” When Birmingham University 
was founded in 1900 it could be said that 
‘* The over-riding need was considered to 
be the preparation of men capable of filling 
positions in industry with a minimum of 
further training, and therefore bias was 
given towards the more practical side of 
engineering.’ At that date, with few 
exceptions, all universities had workshop 
courses, with methodical instruction in 
the use of hand and machine tools. 

In 1921 two _ universities—Liverpool 
and Sheffield—increased their courses to 
four years post-matriculation or three 
years post-intermediate, and delayed 
specialization till the final year, so that a 
broader scientific background was re- 
ceived by their undergraduates. Between 
the two wars some universities reorgan- 
ized their courses to conform, with minor 
variations, to this pattern, but a sub- 
stantial proportion delayed the change 
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until after the second world war. On 
the other hand, Edinburgh, which until 
then had only one course in engineering, 
permitted, in 1924, specialization in the 
final year. Only Oxford and Cambridge 
persisted in giving an all-embracing 
course to a high level, in the firm belief, 
as Professor Inglis said in 1931, that such 
graduates ‘‘ possess a_ versatility and 
balance of mind which enable them to 
strike out with equal facility along any 
line they may subsequently be called 
upon to pursue. Premature specialization 
cramps the imagination and is destruc- 
tive of the length and breadth of mental 
vision.”’ One is forced to the conclusion, 
however, that as the syllabus grows only 
the ablest men can carry a large number 
of subjects to a high level simultaneously, 
and the alternatives are a lowering of 
standards or specialization. 

Some universities are questioning the 
value of formal experiments in the 
laboratory and are introducing small 
investigations and projects in the final 
year as a means of encouraging initiative 
and a methodical approach to new prob- 
lems. Similarly, alarm at the inability 
of students to think and write logically 
has led, in one case, to formal instruction 
in the presentation of technical informa- 
tion and in others to the use of discussion 
groups or to practice in the writing of 
essays and long reports. Efforts are also 
being made to encourage undergraduates 
to achieve a more general education, not 
by the pathetic step of adding a smatter- 
ing of classical culture which should have 
been acquired at school, but by showing 
the relationship of engineering to other 
sciences and arts. This development 
may represent the beginnings of a new 
attempt to strike a balance between 
belles-lettres, mathematics and experi- 
mental philosophy, which was attempted 
so long ago as 1807 by Belfast Academy 
and which was referred to by the Principal 
of Owen’s College in 1873 when he said 
of university education “ The subject 
matter of the studies selected is, in fact, 
of less importance than the discipline im- 
parted. But a selection must be made 
which will draw out and strengthen the 
powers of the mind and afford a broad 
basis on which to build a subsequent 
professional career. The common ground- 
work must therefore include (a) Letters— 


223 





ENGINEERING EDUCATION. 

to cultivate taste and judgement and to 
give style in speech and writing; (0) 
Mathematics—to discipline the reasoning 
faculty and to give the habit of con- 
centrated thought; (c) Some branch of 
physical study to develop the powers of 
observation and inductive reasoning, and 
to impart the method of this study, thus 
enabling a student to provide himself with 
pleasure and facility, a knowledge proper 
to his calling.”’ 

The following points were made by 
Mr. H. J. B. Harding, B.Sc., in a paper 
on ‘‘ The Practical Training of Civil 
Engineers’ presented at the same con- 
ference. 

The handing down of experience appears 
to follow a recurring pattern. The first 
master passes on his experience to the 
second generation who has partly shared 
it with him; it is then passed to the 
third, who knew not the first, with all 
the sanctity of the original truth; he 
passes it to the fourth as a rigid code, 
without much appreciation of the reasons 
behind it, but he himself is protected 
from seeing the effects of disobedience ; 
the fifth, however, may come to questions 
and deride the old-fashioned concept and 
ignore the teachings; he then re-learns 
by bitter experience the original truths 
discovered by number one. 

It should be remembered, when reading 
of the Tennessee Valley schemes, that the 
British built equally large and important 
works in North-West India, which are 
now forgotten or unknown to the present 
generation. Just before the second world 
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The Reinforced Concrete 
Association. 


THE annual meeting and lunch of the 
Reinforced Concrete Association was held 


in London last month. Mr. J. Cuerel was 
elected president for the ensuing year. 
The retiring president (Mr. A. R. Nee- 
lands) stated that there were now 106 
Members and 301 Associates of the 
Association. Referring to the difficulty 
of obtaining steel reinforcement, Mr. 
Neeland said that the production of mild 
steel reinforcement bars and wire had 
increased this year by 500 tons a week, 
but this was not enough to meet the 
demand. He estimated the present short- 
age of steel reinforcement as one-third of 
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war, the tractor and heavy excavation 
plant were introduced from America, 
in time to participate in the enormous 
airfield construction programme. These 
airfields provided the greatest outburst of 
one type of work since the railway mania. 
The tractor and scraper became a fetish 
from which recovery is but slow, and this 
type of work got rather out of propor- 
tion in its relation to training and prac- 
tice 

Bazalgette’s Victoria and Chelsea em- 
bankments, which, starting 100 years ago, 
revolutionized the appearance of London, 
included part of his magnificent main 
drainage scheme, which was—and still is 
—one of the unseen wonders of the world 
This work, opposite the Festival site, 
is taken entirely for granted by the 
Londoner, and appears to be quite ageless 
and undated. 

The function of a university is to pro- 
vide facilities for research by the teaching 
staff. In civil engineering there is room 
for more full-scale research on the con- 
struction site and less in the laboratory, 
and members of university staffs should 
have opportunities to carry out such re- 
search. They could be attached to works 
as were Royal Engineer officers and, while 
still wholly or partially paid by their 
colleges, they could do useful work on 
sites where the normal staff were not free 
to give their minds and time to research, 
and would return to their studies with 
minds refreshed by contact with reality. 
This could apply to engineers in research 
organizations. 


the total requirements, and considered 
that the deficiency would become worse 
unless production was further increased. 


Reinforcement in Slag Concrete. 


A FIVE-SPAN open-spandrel concrete arch 
bridge at Akron, Ohio, was recently 
demolished. It was built in 1913, and 
was one of the first bridges in the United 
States to be built of concrete with blast- 
furnace-slag aggregate. Examination of 
the reinforcement (twisted square bars) 
after the demolition showed the bars to 
be in good condition after being buried 
in slag concrete for more than 35 years. 


July, 1951. 
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STEEL FORMS 


The multiple system of Steel Shuttering for 
in-situ concrete construction 


We can still give reasonable delivery 
provided you place your order now. 


Don’t leave it too late! 


A. A. BYRD & CO., LIMITED 


210, Terminal House, Grosvenor Gardens, London, S.W.1. 
*Phone: SLOane 5236. "Grams: Byrdicom, Wesphone, London. 
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Whitehal! Architect: E. Vincent Harris. R.A 


Whitehall! Consulting Engineers 
R. Travers Morgan & Partners 


New Government Offices at Whitehal 


Gardens, Festival entrances and founda 





tions for Bailey Bridge, reconstruc 


Festival Build 


are a group of 


Festival Consulting Engineers 
Freeman Fox & Partners 
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COSTAIN 


Limited 


LONDON  S.W.I. VICTORIA 6624 
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SHUTTERING FOR 


AERATED-CONCRETE WALLS 


Shuttering for Aerated-Concrete Walls. 


THE aluminium-alloy shuttering used by 
Messrs. George Wimpey & Co., Ltd., for 
the erection of walls of aerated (or 
foamed) concrete is shown in Figs. 1 and 
2. This type of construction is called 

Situfoam,’’ for which almost any type 
of sand from coarse desert sand to wind- 
blown dune sand may be used. Several 
hundreds of dwellings have been 
structed by this method in 
(Persian Gulf), Borneo, and Sumatra 
The foamed concrete has a weight of 
about 90 lb. per cubic foot and a crushing 
strength sufficient for dwellings. The 


con- 
Kuwait 


Fig. 


thermal insulating value of a 9-in. wall is 
slightly better than that of an I1-in 
hollow brick wali and about equal to 
that of an 18-in. solid brick wall The 
concrete is of liquid consistency and is 
pumped through pipes and flexible hoses 
of 3-in. and 4-in. diameter. Generally 
the coarser the sand the easier the pump- 
ing. The mixer, aerator, and pump are 
mounted on a platform fitted with wheels 
or skids to facilitate movement about the 
site 

The shuttering comprises planks and 
walings of extruded aluminium alloy, 
which are connected by light alloy clamps 
(Fig. 2) and greased tie-bolts which pass 
through the wall The widths of the 
planks are such that a variation of 3 in 
in any direction on plan is possible. The 
height can be varied to suit requirements 


July, 
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An accuracy of } in. is obtained on lengths 
of shuttering up to 40 ft. One man can 
carry with ease a piece of about 20 sq. ft 
The shutter illustrated in Fig. 1 is 35 ft 
long and to ft. high and is in one piece 
The largest shutter used so far in one 
piece is 54 ft. long and 11 ft. high and 
weighs about 22 cwt 

As the concrete is placed to the full 
depth of the shutter in one operation, 
the pressure of the concrete is considerable 
In designing the shuttering, the 
is calculated by the Rankine 
assuming an angle of repose of 


pressure 
formula 


deg 


1.—First Stage of Erection of Wall Shuttering. 


on each of the lower tie- 
bolts, which are usually at about 3-ft 
centres for a wall 1o ft. high, exceeds 
tons. Walls up to 12 ft. 6 in. high have 
been cast without visible deflection of the 
shuttering shutters have been in 
constant use for more than 
and few replacements have been necessary 
The alloy high 
rosion \ hard impenetrable face of 
oxidised material forms on exposed 
surfaces and produces an excellent finish 
to the concrete The face is 
by prohibiting the use of 
tools 

The shutters are generally lifted 
one dwelling to the next by a mobil 
crane (Fig. 1), but movement and ere« 
tion by hand are also practicable. When 
the inner shutters for the entire structure, 


The tensile force 
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has a resistance to cor 


preserved 
metal cleaning 
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Fig. 2.—Shuttering and Concrete Pipeline. 


including the partitions, are erected, door 
and window frames, electric conduits, 
cores for small openings, etc., are fixed to 
the shuttering. The otter shutters are 
then placed in position and secured to the 
inner shutters by the tie-bolts and clamps. 
\ working platform (Fig. 2) is erected 
near the top of the shuttering and may 
be supported on the walings or directly 
from the floor The whole of the interior 
and exterior walls are cast in one day. 


Due to the fluidity of the contrete no 


Professional Announcement. 
Mr. G. P. Manning, M.Eng., M.Inst.C.E., 
of 5 Gunnersbury Gardens, London, W.3, 
iS now in practice as a consulting engineer 


in association with Mr. R. A. B. Smith, 
M.C., A.M. Inst.C.E 


Change of Address. 


Tue head office of Blaw Knox, Ltd., is 
now at 90-94 Brompton Road, London, 


tamping is required and no air-pockets 
are formed under window-sills. The 
shutters are removed the following day 
and re-erected for the next block of 
dwellings. At a site in Sumatra, three 
sets of shutters were used and nine pairs 
of semi-detached dwellings were con- 
structed weekly. The surface of walls as 
left by the shuttering is sufficiently good 
to be distempered without plastering 
The outside faces of walls are usually 
given two coats of white cement paint 


S.W.3. Telephone : 
telegraphic address : 
London. 


Kensington 5151; 
Blawnox Southkens 


Competition. 


THE sending-in date for the competition 
for ideas for improving efficiency in the 
building trades, organised by Acrow 
(Engineers), Ltd., has been extended 
from July 2 to July 31. 


July, 
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RITECURE 


membrane curing 


for concrete runways 
roads - floors & walls 








** Ritecure '' membrane curing material forms a cellophane-like skin on the surface of the concrete. Since 
it is applied before the setting of the cement has taken place, it ensures retention of the maximum amount 
of moisture in the concrete, eliminating hair and wind cracking caused by too rapid drying out of the cement in 
the face of the concrete immediately after laying. it is not affected by the heat of the sun and, while it is 
not sold as an anti-frost mixture, since ‘‘ Ritecure’’ itself will not freeze, it gives protection against 5-10° 
of frost. 


This one-man operation of curing concrete—horizontal or vertical surfaces—has brought concrete curing 
to a simple, speedy and economical process, whereby the highest degree of curing efficiency is obtained 
without the use of costly covering materials and their heavy handling charges. it is easily applied through 
a spray, and various sizes of equipment are available for small or large areas. ‘‘ Ritecure '’ is in use in 
temperatures of extreme degrees all over the world, and is being extensively used by leading Engineers and 
Contractors in this country for concrete runways, roads, and other forms of concrete work. 


** Ritecure '’ is backed by a highly developed Technical Service with an extensive experience in concrete 
curing, so that its correct and economical use is assured on all forms of concrete work. 


The illustration above shows its application in this country at a large aerodrome where 74 acres of concrete 
were laid and cured with ‘‘ Ritecure’’. 


Fully illustrated details and technical information are available on application to: 


STUART B. DICKENS 2 VICTORIA STREET. LONDON, s.w.t 


OLD MILTON STREET, LEICESTER (Works) 
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MITCHAM, SURREY 


Telephone MITCHAM 3400 (18 lines) 
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Depots and Branches in all Principal Towns and Cities 
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Machine for Roughening Concrete Surfaces. 


THE machine shown in (Fig. 1) is designed or decreased. The operator pushes the 
for roughening horizontal concrete sur- machine slowly forward with a weaving 
faces by removing, in the form of dust motion so that the drills traverse the 
and fine chippings, the surface for a whole of the area under the machine and 
depth of about ,, in. to } in. The _ roughen a strip about 2 ft. wide. The 
machine is mounted on a two-wheeled roughness of the surface and the depth 


Fig. 


hand trolley, and comprises four drills of the cut can be varied by using different 
having tungsten-carbide steel bits (Fig. 2 bits. The average area that can be 
operated pneumatically by independent roughened in an hour is 10 to 12 sq. yd 
cylinders and caused to rotate and at the For narrow strips a smaller machine with 
same time to have a percussive action two bits is used Fig. 3 shows a concrete 
The cross-bar to which the drills are slab which has been roughened on one 
attached can be moved backwards or _ side only of a joint, the edges of which 
forwards along the frame carrying the are not damaged 

road wheels so that the weight bearing Two men and an air-compressor are 
on the concrete surface can be increased required to operate the machine \ 
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machine with four bits may use about 
180 cu. ft. of air per minute and one with 
two bits about 90 cu. ft. The bits require 
to be sharpened when about 200 sq. yd. 
of gravel concrete have been roughened, 
and it is necessary to replace a bit after 
it has been sharpened five or six times. 
The machine may be used to roughen 
the surface of concrete to form a key for 
granolithic or other monolithic finishes. 
To demonstrate the efficiency of the key, 
specimen }-in. toppings of granolithic 
were laid by Metropolitan Construction 
Co., Ltd., who developed the machine. 
Some toppings were laid on an old con- 
crete surface which had been brushed 
and washed with detergents, and others on 
the same concrete after the surface had 


(CONCRETE 


been roughened by the machine. The 
latter toppings were subjected to repeated 
blows by a sledge-hammer without anv 
signs of disintegration of the topping or 
severing of the key. Similar treatment 
applied to the granolithic laid on the 
brushed surface quickly caused the 
topping to crack and break off in large 
pieces. The machine may also be used 
to form a key when a granolithic finish is 
to be laid on a new concrete floor some 
time after the floor is laid. The machine 
has also been used for roughening con- 
crete roads and runways that have been 
worn smooth by traffic. The coefficient 
of friction of the roughened surface may 
be up to 0-7. ; 


Depositing Concrete in Road 
Construction. 


FULL-SCALE tests made to determine the 
effect of different methods of depositing 
concrete when constructing roads are 
described in ‘‘ Roads and Road Construc- 
tion ’’ for January 1951, by Mr. R. H. H. 
Kirkman of the Road Research Labora- 
tory. Theleast irregularity of the finished 


surface was obtained when small heaps of 
about I cu. yd. of concrete were dumped 


from both sides of the slab at regular inter- 
vals. Whenconcrete was dumped from one 
side only the irregularity on this side of the 
slab was considerably greater than on the 
other, and it was necessary to place heaps 
fairly close together. Honeycombing at 
the bottom of the slab was detected when 
heaps slightly overlapped. 

When the spreading was poor, the rid- 
ing quality of a level road was improved 
by substituting concrete of low work- 
ability for the usual concrete of very low 
workability. When the superelevation 
was great the flow of the wetter concrete 
considerably increased the irregularity. 
The wetter concrete was also difficult to 
handle and appeared to lead to honey- 
combing at the bottom of the slab. The 
removal of irregularities became increas- 
ingly difficult with each pass of the finish- 
ing machine. The best riding quality was 
achieved when irregularities were detected 
after the first pass so that an attempt 
could be made to remove them during the 
second pass. 

Even with high-quality workmanship 
and good supervision, uneven setting and 
settlement of the side forms was respon- 
sible for much irregularity. 


July, 1951. 





Jety, 1951. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


STRONGER CONCRETE 
PNEUMATICALLY APPLIED.. 


QUICKER AND CHEAPER 
BY THE 


PNEUMATIC 
CONCRETOR 


Air-applied concrete gives greater 

strength. it is absolutely imper- 

vious to moisture, and bonds so 

tightly as to act as an original 

part of the structure. The Pneumatic Concretor applies concrete by a ‘‘ shooting ’’ action. 
Perfect density, greater strength, minimum water content, and low cost application are a few 
of the features of this unit. Ideal for steel work, masonry, timber, against corrosion, salt water 
chemicals, etc. Send for leaflet to-day. 


BOULDER EQUIPMENT LTD. 
18 HIGH STREET, BARNET, HERTS. PHONE: BARNET 4141 
*% CABLES: BOULDER, BARNET 
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BLOChS 


TRIANCO 
N° 2 G Type 
block Making Machine 
Power operated 


This machine is capable of making 100-125 
blocks per hour. Designed for the production 
of partition slabs, but by means of additional Full specification 
fitments, hollow blocks, etc., can be made. It can be sent on 
embodies the well-known TRIANCO double application. 
toggle mechanism for exerting simultaneous 
pressure at the top and bottom of the block or 
slab. Can be supplied with or without jolting 
attachment. 


muncomme — WI 
imber Court, East Molesey, Surrey 
Telegrams : TRIANCO EAST MOLESEY. 


Tulphene 3 EhGRedbeesh ance BLOCK-MAKING MACHINES 
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MISCELLANEOUS ADVERTISEMENTS. 





Situations Wanted, 3d. a word: mini- 
mum 7s. 6d. Situations Vacant, 4d.a 
word: minimum ios. Other miscella- 
meous advertisements, 4d. a word: 10s. 
minimum. Box number 1s. extra. 


Advertisements must reach this office by 
the 23rd of the montb preceding publication. 











SITUATIONS VACANT. 


SITUATIONS VACANT. The Liversedge Reinforced 
Concrete Engineering Co., Ltd., Liversedge House, John 
Adam Street, London, W.C.2, invite written applications 
for the following positions in their London and Brighton 
offices: (i) Designer and designer-detailers with particular 
experience in arch shell root design and detailing. (ii) 
Detailers with design knowledge, and draughtsmen for 
work on all types of reinforced concrete structures. (iii 
Keen juniors with technical ability for training. State full 
details of qualifications, age, and summary of experience. 
SITUATIONS VACANT. Reinforced concrete designers 
and detailers required. State experience and salary 
required. TwisTEEL REINFORCEMENT, Ltp., Alma Street, 
Smethwick, Staffs. 

SITUATION VACANT A well-known firm of heavy 
industrial plant engineers, situated near Manchester 
requires a reinforced concrete designing engineer with 
experience in all types of industrial structures The 
position is a permanent one and progressive A pension 
fund is in operation. Five-day week. The commencing 
salary will be between {800 and {1,000 a year according 
to ability. Apply briefly stating previous employers, with 
dates and positions held, to Box 2476, ConcRETE AND 
CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1, and quoting reference PE/7o0 
SITUATION VACANT. Well-known London firm 
specialising in hollow-tile floor construction require an 
assistant (to their chief engineer) to take charge of and 
control drawing-office. Applicants must have knowledge 
of reinforced concrete frames and steelwork and various 
forms of construction, be familiar with drawing-office 
practice and site work, and possess experience in the 
preparation of designs, calculations, and detailing. Write 
fully experience, technical qualifications, and salary 
required Box 2478, CONCRETE AND CONSTRUCTIONAI 
ENGINEERING, 14 Dartmouth Street, London, S.W.1 
SITUATION VACANT Required. Works manager wt 
has had several years’ experience in precast concrete work 
This is a permanent post in the London area lease 
write giving full details of age, salary expected, length of 
service, and previous employers Those without experience 
will not be considered Box 2480, CONCRETE AND Con 
STRUCTIONAL ENGINEERING, 14 Dartmouth Street, London, 
S.W.1 

SITUATIONS VACANT Civil and structural designer 
draughtsmen are required by Imperial Chemical Industries 
Limited, General Chemicals Division, to assist in the design 
of steel and or reinforced concrete structures for chemical 
plants. Salary dependent on age and experience. Pension 
fund membership. Runcorn area. Apply in writing, 
quoting E/67, to Starr MANaGer, ImperRtat CHemicat 
INDUSTRIES Limitep, GENERAL CHEMICALS Drvist0N, 


Cunard Building, Liverpool, 3, giving details in support 
of application 

SITUATION VACANT 
the Architectural Sectior Imperial Chemical Industries 


Assistant architect required in 


Limited, General Cher Division, Chief Engineer's 
Department, Runcort applicants should have had 
good experience in design and preparation of working 
drawings. Other factors being equal, preference will be 
given to those who have passed the final examination 
of the R.I.B.A. Salary dependent on age and experience 
Pension fund membershiy Apply in writing, quoting 
E./64, to STAFF MANAGER, IMPERIAL CHEMICAL INDUSTRIES 
LIMITED, GENERAL CHEmicALs Division, Cunard Building, 
Liverpool, 3, giving details in support of application 
SITUATIONS VACANT. Consulting engineers require 
additional reinforced concrete or structural steel detailers 
Five-day week. Write, giving details of experience and 
salary required, to Hoare, Lea anp Partners, Borok 
House, 113 Park Lane, London, W.1 

SITUATION VACANT Reinforced concrete senior 
designer experienced in shell construction required for 
London office. Salary {1,000 per year upwards, according 
to experience. Write Box K.202, c/o Streets, 110 Old 
Broad Street, London, E.C.2 
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SITUATIONS VACANT Permanent posts are offered 
to draughtsmen and draughtsmen-detailers by a London 
firm of reinforced concrete engineers. It is essential that 
the applicants have a knowledge of reinforced concrete. 
A superannuation scheme is in operation, and the salaries 
offered are between {400 and {600 per annum, according 
to qualifications. Write, giving full details, to Box C.E.995, 
at 191 Gresham House, London, E.C.2 


SITUATIONS VACANT. Simon-Carves, Ltd., require 
senior draughtsmen experienced in mechanical or structural 
engineering Experience in any of the following is desirable 
but not essential : chemical engineering plant, pipework 
or pressure vessels, colliery surface plant, structural steel 
work, and coal-washing plant Applications, quoting 
PE/710, and giving details of age, qualifications, and 
experience, to the PERSONNEL MANAGER, SIMON-CARVES, 
Ltrp. . Bird Hall Lane, Cheadle Heath, Stoc kport. 
SITUATIONS VACANT. Well-known engineering com 
pany in the Manchester area has vacancies for competent 
mechanical and structural engineering draughtsmen in 
the following categories 1) Section leaders b) Senior 
draughtsmen c) Junior draughtsmen. Experience in 
conveying and coal-washing plants desirable but not 
essential, Salaries for draughtsmen will be up to {600 
according to age and =experience Pension 
in operation Apply, giving full particulars of 
experience, age, etc., and quoting A/8, to Box 2481, 
CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dart 
mouth Street, London, S.W.1 
SITUATION VACANT A permanet 
an active structur al or civil engineer 
Considerable experien ve in responsible supervisin , 
in the erection of reinforced concrete structures, with sor 
design experience, is required. Prepared to travel ext 
sively in the British Isles, but must be resident i: 
London area. Attributes required are | 
sound judgement on erectior 
concise factual reports Salary 
Write, giving full details, to Box ¢ 
House, London, E.C.2 
SITUATION VACANT De 
specialise in the design of rein 
roofs required for Bristol office 
Write stating age, experience, a 
C.E.120, at 191 Gresham House 
SITUATION VACANT. Designer,/draughtsman required 
tor London head office and /or site offices of old-established 
firm of reinforced concrete ers ing in hollow 
tile type floor constructior gressiv I Write 
fully qualifications and «salary re ; 48 
CONCRETE AND CONSTRUCTIONAL ENGID 
mouth Street, London, S.W.1 
SITUATION VACANT Specialist 
formwork design. Must be able t 
State ge, experience when tree ind 
Permanent post for suitable appli Ex 
of advancement. KwikFORM Waterloo 
Birmingham, 25 
SITUATION VACANT. Dra 
required for precast concrete 
Knowledge of reinforced concrete I 
not essential. Salary {350-4450 p.a.,a 
ence and ability. Apply in own handwriting 
CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dart 
mouth Street, London, S.W.1 
SITUATION VACANT Draughtsman accustomed to 
taking site dimensions and setting-out required by old 
established London tiling and terrazzo contractors 
Permanent position. Write fully experience, and salary 
required. $oX 2485, CONCRETE AND CONSTRUCTIONAI 
ENGINEERING, 14 Dartmouth Street, London, S.W.1. 
SITUATION VACANT Dualifi und = experienced 
mechanical engineer required well-known London 
engineering firm for their department. 
Drawing office experience essenti nd some knowledge 
of structural engineering an \ 4 Only men with 
considerable drive, initiative will to carry schemes 
through to finality need Write, giving fullest 
information, to MANAGING Director, Acrow (Engineers), 
Ltp., South Wharf, P igton, London, W.2 
SITUATIONS VAC 
for East Africa by | al 
concrete specialists employed 


mercial structures nmarriec 


igreeable personality, 


contract (mutually renewable 
commensura with expernen 
Box JU 17 0 95 Bishopsgate 


Continued on facing page 





(& Rocce } 


MISCELLANEOUS ADVERTISEMENTS 


Continued ) 
SITUATIONS VACANT. Engineers required for work 


on quality control in building and civil engineering. Suc- 
cessful applicants will be employed initially at the Com 
pany's central laboratory on research and testing concerned 
with concrete and other materials and techniques used 
in building and civil engineering They must, however, 
be prepared when trained to travel to any part of Great 
Britain or abroad. The appointments offer an excellent 
opportunity of gaining a wide experience of building and 
civil engineering technique. Write stating age, experience, 
qualifications, and salary required to G. Wimpgy & Co., 
Ltp., Central Laboratory, Lancaster Road, Southall, 
Middlesex. 


SITUATIONS VACANT Reinforced concrete detailers 
required by London firm of contractors. Candidates 
should be capable of building up working drawings from 
an outline design, and of doing elementary design. Box 
2487, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 
Dartmouth Street, London, S.W.1 

SITUATIONS VACANT 
crete or building materials 
consists mainly of the mechanical 
cubes, bricks, et 


Laboratory assistants for con 
laboratories. The work 
testing of concrete 
sieve analyses of aggregates, various 
measurements of length changes in building materials, 
ind other tests of similar type. Write stating age, 
experience, and salary required to GeorGE Wimpry & 
Co., Lrp., Central Laboratory, Lancaster Road, Southall, 
Middlesex 

SITUATIONS VACANT The Docks and Inland Water 
ways Executive invite applications for the following posi 
tions in the Office of the Chief Engineer for Docks, Hull 
One senior reinforced concrete designer; two reinforced 
concrete detailers two civil engineering draughtsmen 
Ihe salary for the positions will be from {550 to £680 
per annum but additional allowances above the scale may 
be given for suitably qualified and experienced applicants 
The work in the first instance will be the design and pre 
paration of contract drawings, specification, and bill of 
quantities for a deep-water tidal wharf of reinforced con 
crete to carry travelling cranes and railway tracks The 
senior designer should have initiative and be able to take 
charge with a minimum of supervision ; he should prefer 
ibly have a knowledge of prestressed concrete. Experience 
of associated harbour and dock work would be an advantage 
for all the appointments. The persons appointed will be 
required, if eligible, to join a contributory superannuation 
scheme, and in this respect to comply with whatever 
provisions are decided upon later for the staff as a whole 
Applications stating age, qualifications, experience, present 
position and salary, et should be sent to reach the 
Secretary Dorset Square, London, N.W.1, not later 
than 21 Ji 1951 

SITUATION VACANT The Distillers Company, Ltd., 
require for the civil engineering section of the drawing 
office in their central engineering department, London, 
one designer-draughtsman for reinforced concrete, able 
to undertake design, calculations, and detail work, and 
preferably with a working knowledge also of structural 
steelwork for industrial buildings. Canteen and sports 
club facilities available. Replies stating fullest details 
of experience, qualifications, age, and salary expected 
should be addressed to APPOINTMENTS SECRETARY, Central 
Engineering Department, The Distillers Company, Ltd., 
82 Piccadilly, London, W.1 


WANTED. 


WANTED. A precast concrete shed is required for imme- 
diate delivery as follows: Length, 1000’ 0”; breadth, 
‘ o” (or two spans of 36’ 0”); height]to eaves, 15’ 0”. 
Specialists having suitable standard designs should forward 
particulars to Box 2482, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1. 


SITUATIONS WANTED 


SITUATION WANTED. Reinforced concrete designer- 
draughtsman with 20 years’ experience in designing and 
detailing all types of reinforced concrete structures and 
competent in working on his own initiative, seeks re 
sponsible position. Box 2479, CONCRETE AND CON 
STRUCTIONAL ENGINEERING, 14 Dartmouth Street, London, 
S.W.1 

SITUATION WANTED. A.M.LStruct.E., 31 
seeks post abroad as reinforced concrete designer. 

Pal 


position held for five years Wide experience of heavy 


unmarried, 
Senior 


MISCELLANEOUS. 


industrial and framed structures, Able to control larce 
drawing office Present salary at home {1,100. Box 
2486, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1 


FOR SALE. 
FOR SALE. New 2§-in. bore rubberised canvas suction 
hose with coiled rust-proofed wire insert in 12 ft. and 6 ft. 
lengths. 10s. and 5s. per length, carr. paid. Small orders 
C.W.O. please. Woopriztp & Turner, Burnley. Tele- 
phone: Burnley 306s. ‘ 


FOR SALE. Sacks, bags, and curing cloths for sale 
want the best type and quickest delivery. Write Joun 
Braypon, Ltp., 26 The Highway, London, E.1. Tele 
phone: ROYal 1044. 


You 





Specialities Allied to— 

CONCRETE & BUILDING PRODUCTS 
including Accelerators, Retarders, Hardeners, 
Waterproofers, Oilproofers, Cement Paints, etc. 
For full particulars please write 

ALLIED BUILDING COMMODITIES 


LITTLE ROYD, HUDDERSFIELD. 
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BOOKS on CONCRETE 


“CONCRETE SERIES” 
books on concrete are avail- 


able on practically every 
aspect of the design and 
construction of reinforced 
concrete and precast con- 
crete, the manufacture and 
chemistry of cement, and 
kindred subjects. For a com- 
plete catalogue giving prices 
in sterling and dollars, send 
a postcard to: 


CONCRETE PUBLICATIONS, Ltd. 
14 Dartmouth St., London, S.W.! 
England 

















MISCELLANEOUS. 


DATA FOR PRICING 
REINFORCED CONCRETE. 


Materials. 
(Delivered in London area.) 


AGGREGATES (per cu. yd.).—Washed sand, 17s. 
Clean shingle: } in., 15s. 2d.; $in., 17s. 6d. 
Thames ballast, 15s. 9d. 

Cement (per ton, delivered at Charing Cross).— 

Portland cement, 6 tons and upwards, 91s. 
1 ton to 6 tons, 96s. Paper bags and non- 
returnable jute sacks included. 

Rapid-hardening Portland, 6s. above ordinary 
Portland. 

Aquacrete and 417, 32s. 6d. above ordinary 
Portland ; paper bags included. 

Colorcrete (buff, red, and khaki), in 6-ton loads, 
132s. 6d.; paper bags included. 

Snowcrete, {12 8s. 6d., inc. paper bags. 

** Super-Cement,” 32s. 6d. per ton above ordin- 
ary Portland cement ; paper bags included. 

High-alumina cement, 1 ton and upwards, 
247s. 6d. per ton; paper bags 17s. 6d. per 
ton extra. 

Snowcem paint, 56s. per cwt. inc. containers. 

SHUTTERING.—For prices of timber, refer to S.R. & 
O., 1949, No. 1079 (price 1s. rd.) and No. 94 
(price 5d.) issued by H.M. Stationery Office. 

REINFORCEMENT.—Mild steel round bars (per 
cwt.): gin. to 2§ in., 28s. 2d. *% in. to 
4 in.,29s. § in., 29s. 8d. 3} in., 31s. 


Materials and Labour. 


(Contracts up to £5000. Inc. 10 per cent. profit.) 
PORTLAND CEMENT CONCRETE, I : 2: 4.— 
Foundations, 2s. 2d. percu. ft. Columns, 2s. 5d. 
per cu. ft. Beams, 2s. 5d. per cu. ft. Floor 
slabs 4 in. thick, 6s. rod. per sq. yd.; Do., 
5 in., 8s. 7d.; Do., 6 in., ros. 3d. ; Do., 7 in., 
12s. Walls 6 in. thick, ros. 3d. per sq. yd. 
Add for hoisting 3s. 6d. per cu. yd. above 
ground floor level. Add for rapid-hardening 
Portland cement 2s. per cu. yd. 
REINFORCEMENT.—Mild steel round bars, includ- 
ing cutting, bending, fixing, and wire (per 
cwt.)—} in. to § in., 48s. 6d. & in. to $ in., 
43S. 6d. %& in. to 2§ in., 42s. 
SHUTTERING AND SUPPORTS.— 
Walls, 155s. per square. 
Floors (average ro ft. high), 160s. per square. 
In small quantities, 1s. 8d. per sq. ft. 
Columns, average 18 in. by 18 in. (per sq. ft.), 
1s. 8d.; in narrow widths, 2s. 
Beam sides and soffits, average 9 in. by 12 in. 
(per sq. ft.), 2s.; in narrow widths, 2s. 2d. 
Raking, cutting, and waste, 5d. per lin. ft. 
Labour on splays, 3d. per lin. ft. 
Small fillets to form chamfers, 6d. per lin. ft. 


Wages. 


The rates of wages on which the above prices 
are based are: Carpenters and joiners, 3s. 
per hour (carpenters 2d. a day tool money) ; | 
Labourers, 2s. 6d.; Men on mixers and 
hoists, 2s. 7d.; Bar-benders, 2s. 8d. 


This column is specially compiled for “ Concrete and 
Constructional Engineering,’’ and is strictly copyright. 
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THE 


DIESEL 
PILE DRIVER 
CHEAPER to OPERATE 

than Compressed 
Air or Steam types. 


For medium or light pile driving jobs. 
2 men can erect 
in 30 minutes. 

Uses approx. 3 quarts of DIESEL 

oil ‘aily, employs direct combus- 

tic within hammer itself. No 
loos» hoses, self-cooling, oper- 
ates in all weathers, no 
trouble. Immediate deiivery 

of model D.1 (illus.) 672 

Ib. dropping weight. 

Model D.3 (1,232/1,456 Ib. 

dropping weight). Re- 

mote control fuel cables, 

hand-operated ground 

level. Variable drop- 

a. (Also 240 

b. petrol type for 

lighter work.) 

See Folder D.24. 

Can be mounted 

on Barge, Pon- 

toon, etc.; oper- 

ated from 

water when 

river bank is 

unsuitable. 














SOERISORN Internal 


CONCRETE VIBRATORS 


(Patented) 
Extremely easy to 
work in close or 
intricate reinforce- 
ment. Petrol Flex 
Drive. Illus. Vibra- 
tion is confined to 
the “ spade,” thus 
ensuring long life 
of motor; imposes 
no strain on opera- 
tor ; all mechanical 
parts greased and 
sealed for life. 
Also Electric Flex 
Drive and Electric 
Stiff Shaft models. 
Write for Folder 
V24 


C. H. JOHNSON 
(Machinery) LTD. 


D/V/24, Adswood Rd, Stockport | 


Two TYPES 





Write for details of our 
CONCRETE VIBRAT- 
ING MACHINES: Tables, 
Internal vibrators, Plat- 
form vibrators, etc 


TERMS CAN BE 
ARRANGED. 








For further details and full technical assistance, please telephone our 
nearest representative 

LONDON: Pollards 3133. BRISTOL and SOUTH WALES: 

( Bristol) Lulagate 277. NOTTINGHAM : Bulwell 71135. MIDLANDS : 

40 Omar Road, Stoke, Coventry. LANCS.: Gatley 4404. 

NORTHUMBERLAND and DURHAM : Otley 2463 

WALES and SHROPSHIRE: Chester 22037. SCOTLA 

61 Hillington Road, Glasgow, 8.W.2 
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SULPHATE-RESISTING PORTLAND CEMENT 


This Blue Circle Product has been specially 

introduced for concrete which is subject to the destructive 
action of soluble sulphates, e.g. in sea water, some 
ground waters and certain clay soils. Provided due 
regard is paid to producing good dense concrete, 
Sulphate-Resisting Cement will make it proof against 
concentrations of up to 2 per cent. sulphur trioxide in soil 
and up to 500 parts per 100,000 in water (0.5%) 


S.A.P.C. POSSESSES ALL THE DURABILITIES AND 
STRENGTH CHARACTERISTICS OF PORTLAND CEMENT 


A satisfactory interim report has been received from the Director, Building Research 
Station. Copies of the Summary of this interim report will be forwarded on application. 


ea THE CEMENT MARKETING CO.LTD oft 
WM PORTLAND HOUSE - TOTHILL STREET - LONDON - SW! o 


or G. & T. Earle Ltd . Wilmington . Hull a. 
The South Wales Portland Cement & LimeCo.Ltd.Penarth.Glam UNDER FREE ENTERPRISE 
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FRED MITCHELL & SON 


LIMITED 


Building lOuil Expineering ntracters } 
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